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TOM TAT
Nghién cttu nay nhdm khao sat thanh phan héa hoc va danh gid hoat tinh chéng
oxy hoda, khang viém va ttc ché enzyme acetylcholinesterase (AChE) ctia cac cao
chiét tir than ré ging (Zingiber officinale Roscoe) thu hai tai tinh Quang Tri, Viét
Nam. Mau gting dugc chiét xudt bang cac hé dung méi ethanol 96%, 75%, 50%,
25% va nudc. Hoat tinh chéng oxy hoa duoc danh gid thong qua cac phép thir
TAC, DPPH va ABTSe*; ham luwong tong phenol (TPC) va tong flavonoid (TFC)
bang phuwong phap tric quang. Hoat tinh khang viém dwoc danh gia thong qua
kha ndng trc ché san sinh nitric oxide (NO) trén dong té€ bao RAW 264.7, hoat tinh
tec ché AChE duoc x4c dinh theo phuong phap Ellman. Két qua cho thay cao chiét
ethanol 96% thé hién hoat tinh sinh hoc ndi tréi nhat, vdi ICso DPPH va ABTSe+* [an
luot 1a 58,33 + 0,32 va 53,27 + 0,28 ug/mL, cung ham lwong TPC va TEC cao nhat.
Cao chiét nay cling trc ché€ manh sy san sinh NO (ICs = 39,57 + 2,56 ug/mL), khong
gay doc t&€ bao va thé hién kha nang e ché AChE. Két qua cho thdy giing Quang
Tri 1a nguoén duoc liéu tiém nang cho cac tng dung chdng oxy hda, khang viém va
bao vé than kinh.

Tw khéa: chdng oxy hoa, giing, tec ché AChE, e ché NO, Zingiber officinale.
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1. MO PAU

Gung (Zingiber officinale Roscoe), thudc ho Zingiberaceae, 1a mot trong nhiing
loai thuc vat duoc sit dung pho bién nhat trén thé gidi, vira nhu gia vi trong dm thuc
vita nhu duoc liéu trong y hoc ¢6 truyén. Trong y hoc ¢6 truyén, gling con dwoc
khuyén cdo rdng rai voi nhiéu tac dung sinh ly va diéu tri nhu kich thich tiéu héa va an
ngon miéng, giam day bung va tdo bon, lam am co thé, diéu hoa tuan hoan, giam ho —
hen suyén, giam dau, chong phu né, kich thich than kinh va tiéu dom [1, 2]. Nhiéu
nghién cttu hién dai da chting minh rang gimng thé hién phd rong cac hoat tinh sinh
hoc quan trong, bao gom khang vi sinh vat, chdng oxy hda, chdng viém, chdng ung
thu, chong dai thao duong, bao vé gan — than, giam dau, diéu hoa mién dich va bao vé
than kinh [1, 3].

Vé mat hda hoc, giing chira hé hgp chét da dang bao gom cac hop chat phenol,
terpene, polysaccharide, lipid, acid hitu co va chét xo. Trong d6, cac hop chat phenol
(nhu gingerol, shogaol va paradol) dwgc xem la nhitng thanh phan chinh gép phéan 16n
cac hoat tinh sinh hoc cta gitng nhu kha nang chéng oxy héa manh, tc ché qua trinh
viém, bao vé t€ bao than kinh, cting nhu tham gia diéu hoa nhiéu con duong tin hiéu
sinh hoc lién quan dén cac bénh man tinh nhu tim mach, dai thao duong va thoai hda
than kinh [4].

Ddc biét, hoat tinh chdng oxy hda va chong viém cua gitng duoc quan tam rong
rai do moi lién hé chit ché gitra stress oxy hda, phan ting viém man tinh va sy phat
sinh ctia nhiéu bénh ly nguy hiém [4, 5]. Bén canh d6, kha ndng tic ché enzyme
acetylcholinesterase (AChE) ctia cac hop chat ty nhién dang thu hat sy cht y 16n trong
nghién ctru phét trién cac tdc nhan ho tro phong ngira va diéu tri cdc bénh thoai hoa
than kinh, dién hinh la bénh Alzheimer [6]. Tuy nhién, cac nghién cttu vé thanh phan
hoa hoc va hoat tinh ¢ ché€ AChE cuta dich chiét gung van con han ché va chwa duoc
nghién ctru day du, dac biét doi véi ngudn nguyén liéu ban dia.

Tai Viét Nam, da c6 mot sd cong trinh nghién ctru vé thanh phan héa hoc va cac
hoat tinh sinh hoc ctia giing, cht yéu tap trung vao tinh dau, véi cac danh gia vé hoat
tinh chéng oxy hda, khang khuan va khang ndm [7-9]. Tuy nhién, qua khao sét tai liéu,
chung toi chwa tim thdy cong trinh nao nghién cttu mot cach hé thong vé thanh phan
hoa hoc, hoat tinh chéng oxy hoa, khang viém va ttc ché enzyme acetylcholinesterase
ctia cac dich chiét tir than ré ging (Zingiber officinale Roscoe) trong tai tinh Quang Tri,
Viét Nam.

Muc dich ctia nghién cttu nay nham khao sat thanh phan héa hoc va danh gid
cac hoat tinh chong oxy hda, khang viém va tic ch€ enzyme acetylcholinesterase cua
than ré ging thu hai tai tinh Quang Tri. Két qua nghién cttu khong chi gép phan bo
sung d@ liéu khoa hoc vé gia tri duoc liéu cua girng Viét Nam ma con cung cap co s
cho viéc dinh hudng khai thac nguon nguyén liéu ban dia.
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2. THUC NGHIEM
2.1. Nguyén liéu, hda chit va thiét bi

Mau thuc vat: Than ré gling (Zingiber officinale Roscoe) duoc thu héi vao thang
9 nam 2025 tai xa Tuyén Binh, tinh Quang Tri. Mau nghién cttu da duoc dinh danh
thwe vat hoc béi ThS. Nguyén Viét Théng, Khoa Sinh hoc, Truong Pai hoc Khoa hoc,
Dai hoc Hué.

Hoa chit va dung moi: Tat ca hoa chat va dung moéi st dung trong nghién ctru
déu dat cap do¢ tinh khiét phan tich (PA). Cac hda chat co ban bao goém: Na,COs,
NaOH, NaNO,, AICl; va H,SO, (ngudn gdc Trung Qudc). Cac hoa chét chuyén dung
gom thudc thte Folin—Ciocalteu, 2,2-diphenyl-1-picrylhydrazyl (DPPH), va 2,2-
Azinobis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS) dugc cung
cap boi Merck (Btc). Céc chat chudn gom acid gallic, quercetin va (NH4):MoO, dugc
mua tir Sigma-Aldrich (Hoa Ky).

Thiét bi chinh duoc st dung 1a mdy quang phd Jasco V-630 (Nhat Ban).
Rt oo d " E ™ P \ " g P

Hinh 1. Than ré gung (Zingiber officinale Roscoe) dugc thu héi tai xa Tuyén Binh, tinh Quang Tri
2.2. Chuan bi cao chiét tir than ré girng (Zingiber officinale Roscoe)

Ethanol va nudc duoc xem la hé dung moi tot va an toan nhat dé chiét cac hop
chat httu co tng dung trong thuc pham, my phdm va dugc pham. Vi vay, ching to6i

chon dung mdi ethanol d€ chiét xuat cao toan phan va khao sat hoat tinh sinh hoc cta
mau.
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Mau ging kho dwoc nghién min va ray qua ray 200 mesh. Bt mau (20 g) dwoc
chiét véi 100 mL dung moi khac nhau, bao gom: ethanol 96%; ethanol 75%, ethanol
50%, ethanol 25% va nudc. Qua trinh chiét duoc tién hanh lap lai ba [an tai nhiét d6 so6i
ctia tmg dung moi, mdi [an trong 3 gid. Céc dich chiét sau d6 dwoc gdp lai, loc va cd
d3c dudi ap suat giam bang thiét bi cd quay chan khong & 50°C. Hiéu suat chiét ctia cac
dung moi ethanol 96%; ethanol 75%, ethanol 50%, ethanol 25% va nudce lan lwot 1a 6,68
+ 0,58 %; 6,12 + 0,43 %; 6,38 £ 0,21 %; 6,78 + 0,24 % va 7,02 + 0,56 %. Cao chiét thd thu
duoc dugce bao quan & —20°C cho cac nghién ctru tiép theo [10].

2.3. Phwong phip xdc dinh tong kha ning chdng oxy hoa (TAC) theo mé hinh
phosphor molybden

Lay 0,3 mL dich chiét thém vao 3 mL dung dich thudc thir (H2SOs 0,6 M,
NaH2PO: 28 mM va (NH:)2MoOs 4 mM), day kin va t 95°C trong 90 phut. Sau d6, mau
duoc lam lanh vé nhiét d6 phong. B6 hdp thu quang ctia dung dich sau phan tng
duoc do ¢ budc séng 695 nm. Ham luwong chét chong oxy hda duoc quy tuwong duwong
véi s6 mg gallic acid/gam dwgc liéu va duoc xac dinh thong qua phuong trinh hoi quy
tuyén tinh. Tat ca thi nghiém duoc lap lai 3 [an, gia tri biéu dién dwéi dang: XTB £ S (S:
stdev); n=3[11].

2.4. Danh gi4 hoat tinh bat gdc tw do DPPH

Hoat tinh bt goc tu do DPPH cua cac mau nghién ctru duwoc xac dinh b??mg
phuong phap tric quang tao mau theo tai liéu tham khao [12], c6 diéu chinh phu hop
v6i diéu kién thi nghiém. Dung dich DPPH néng d6 100 uM duoc pha trong methanol
va stt dung ngay truede khi tién hanh thi nghiém. Hon hop phéan tmg c6 tdng thé tich 3
mL, bao gobm 1,5 mL dung dich mau & cac nong dd khac nhau (100; 20; 4; va 0,8 pg/mL)
va 1,5 mL dung dich DPPH 100 uM. Cac hdn hop phan ting duoc lac déu trong 1 phut,
sau do6 u ¢ nhiét do phong trong 30 phut triedc khi do mat do quang tai budc song 517
nm [10].

Mau tréng dugc chuan bi tuong ty mau tht, trong d6 dung dich DPPH duoc
thay thé bang methanol véi cling thé tich.

Ty 1é bat gic tuw do DPPH ctia mau duoc tinh theo cong thtkc:
SAprrh (%) = [(Ac —As)/Ac] x 100
Trong do:
SAbrrn (%): ti 16 bat gdc tu do (Scavenging Activity) cia mau nghién ctu.
As: d0 hap thu cua mau khao sat.

Ac: d6 hap thu cia DPPH ban dau.
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Tat ca cac thi nghiém dwoc tién hanh lap lai ba lan. Hoat tinh chong oxy hda
cia mau duoc danh gid thong qua gia tri ICs, dwgc dinh nghia la nong d6 mau can
thiét dé tic ché& 50% gdc tw do DPPH. Gia tri ICsy cang nho cho thay hoat tinh bat goc tw
do cang manh.

2.5. Danh gia kha ning bat géc tw do ABTS

Kha nang bat goc tu do ABTS ctia cic cao chiét duoc xac dinh theo phuong
phap mo ta boi Roberta Re va cong su [13], voi mot sO diéu chinh phtt hop. Goc tw do
ABTSe* duoc tao thanh bang cach cho dung dich ABTS (7 mM) phan tng véi K;S,0s
(2,45 mM) va G trong diéu kién t6i ¢ nhiét do phong trong 16 gio. Dung dich goc
ABTSe* sau d6 dwoc st dung cho cac thi nghiém danh gia hoat tinh chéng oxy hoa.
Mot thé tich 0,1 mL dung dich mau & cac nong d6 khac nhau (0-100 ug/mL) dugc tron
v6i 3,9 mL dung dich g&c ABTSe*. Sau khi phan ting, d6 hap thu quang ctia hon hop
duoc do tai budc song 734 nm. Acid ascorbic duoc st dung lam chat d6i ching dwong.
Kha ning bat gdc tu do ABTS ctia mau duoc tinh theo cong thic:

Ty 1& bét gdc ABTS (%) =[1 - A1/ A0] x 100
Trong dé: Ao la d¢ hdp thu ctia dung dich ABTS, A1 la d6 hap thu caa mAu.
Tac dung bat gdc ABTS duoc danh gia qua gié tri ICs.
2.6. Phuong phéap xac dinh ham lugng tong cac hop chat phenol

Ham luong tong cac hop chat phenol duoc xac dinh dya trén phan tng tao
mau véi thude thir Folin-Ciocalteu. Cu thé, 18y 0,5 mL dich chiét mau hoic dung dich
chuan acid gallic (n6ng d¢ trong khoang 0,1-2,0 mg/mL) cho phan tng véi 2,5 mL
thudc thtr Folin-Ciocalteu da duoc pha loang theo ty 1& 1:10 (v/v), lac déu. Sau 4 phaut,
bd sung 2,0 mL dung dich Na,CO; bao hoa, tiép tuc lic déu va ¢ hdn hop phan tng &
nhiét d¢ phong trong 2 gio. Sau thoi gian 1, do d¢ hdp thu quang cta dung dich tai
budc séng 760 nm. Ham luwong phenol tong duoc tinh toan va biéu thi dudi dang
miligam gallic acid twong duwong trén gam mau (mg GAE/g) [14].

2.7. Phuong phéap xac dinh ham lugng tong flavonoid

Ham luong flavonoid tong duoc xac dinh dwa trén phan ting tao phttc mau
gitta cac hop chat flavonoid véi ion Al** trong mdi truong kiém. Cu thé, 1ay 1,0 mL
dich chiét mau hodc dung dich quercetin chudn (nong d6 trong khoang 0,05-0,25
mg/mL) cho vao binh dinh mutrc, thém 4,0 mL nwdc cat hai lan va 0,3 mL dung dich
NaNO, 5%, lac déu. Sau 5 phut, bd sung 0,3 mL dung dich AICl; 10% va tiép tuc u
trong 6 phat. Tiép theo, thém 2,0 mL dung dich NaOH 1 M, sau dé dinh mtc dén 10
mL bang nudc cat. DO hdp thu quang ctia dung dich phan ting dugc do tai budc song
510 nm. Quercetin duoc sit dung lam chdt chuan d6i chiéu, va ham luong flavonoid
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tong duoc biéu thi dudi dang miligam quercetin twong dwong trén gam mau (mg
QE/g) [14].
2.8. Phuong phap danh gia hoat tinh khang viem

Hoat tinh khang viém ctia cdc mau nghién ctru dwoc danh gid in vitro thong
qua kha ndng tirc ché san sinh nitric oxide (NO) trén dong té€ bao dai thuc bao chudt
RAW264.7. T€ bao RAW264.7 duoc nudi cdy trong moi truong DMEM bd sung L-
glutamine, HEPES, sodium pyruvate va 10% huyét thanh bo thai (FBS), trong diéu kién
37 °C, va 5% CO,. T€ bao duoc gieo vao dia 96 giéng voi mat do 2 x 106 t€ bao/mL va
nudi &n dinh trong 24 gio. Sau d96, t& bao dugc xt ly véi cac mau thtr & cac nong do
khéc nhau, trude khi dugce kich thich san sinh NO bang lipopolysaccharide (LPS, 1
ug/mL). Dexamethasone dwgc st dung lam déi ching duong. Ham lwong nitrite
(NOy"), 1a chi thi gian tiép cho su hinh thanh NO, duoc xac dinh béng thudc thir Griess.
D6 hdp thu quang ctia dung dich phan tng duogc do tai budc séng 540 nm, dua trén
duong chuan NaNO,. Tt 6, phan tram tic ché san sinh NO va gia tri ICsy ctia cac mau
duoc tinh toan. Song song véi phép thir khang viém, doc tinh t& bao ctia cdc mau duoc
danh gia bang phép thtr MTT, dua trén kha ning khtr mudi tetrazolium thanh
formazan cua t&€ bao sdng, va mat dé quang cta formazan dugc do tai bude séng 540
nm [15].

2.9. Danh gia hoat tinh ttc ché enzyme acetylcholinesterase (AChE)

Hoat tinh ttc ché enzyme acetylcholinesterase (AChE) ctia cdc mau nghién ctru
duoc xac dinh theo phuong phap ctia Wang va cong sw. Hon hop phan ting bao gom
140 pL dung dich dém phosphate natri 100 mM (pH 8,0), 20 uL dung dich mau thtr
(hoa tan trong DMSO va pha lodng bang nudc cat dén nong d6 thich hop) va 20 uL
dung dich enzyme AChE. Hon hop duoc t & 25°C trong 15 phut. Sau thoi gian 1, bd
sung lan luot 10 uL dung dich 5,5"-dithiobis-(2-nitrobenzoic acid) (DTNB) 2,5 mM va
10 pL dung dich co chat acetylthiocholine iodide 2,5 mM dé khoi dong phan tng. B9
hap thu quang ctia dung dich phan ting duoc do tai biedc séng 412 nm nham xac dinh
muc d0 te ché€ hoat tinh enzyme [15].

2.10. Xt 1y s6 liéu

Téat ca cac phan tich dwgc thuc hién it nhat ba lan va cac gia tri nay duoc trinh
bay dudi dang gia tri trung binh cting véi d6 1éch chuan (X + S). Dt liéu duoc phan
tich bang phan mém Excel. So sanh théng ké dwoc thuc hién bang phan tich phuong
sai mot chiéu voi gia tri p <0,05.
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3. KET QUA VA THAO LUAN

3.1. Anh hwéng ctia dung médi dén thanh phin va hoat tinh chéng oxy héa ctia cao
chiét Zingiber officinale Roscoe

Ham lwgng cac hop chdt va hoat tinh chong oxy héa khong chi phu thudc vao
phuwong phap chiét ma con phu thudc vao dung mdi duoc st dung d€ chiét xuat. Cac
hop chat chdng oxy héa khac nhau trong mau nguyén liéu, véi cac dic tinh va do phan
cuee khac nhau, ¢6 thé hoa tan hay khong hoa tan trong moét dung moi cu thé. Trong
nghién cttu nay, hé dung moi ethanol-nudc véi cac ty 1€ phdi tron khac nhau da duwoc
khao sat, va két qua thu dwgc duoc trinh bay ¢ Hinh 2 va Bang 1.
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Hinh 2 cho thdy hoat tinh bat gdc tw do DPPH va ABTS ctia cac cao chiét
Zingiber officinale phu thudc vao nong do. O nong d6 100 pg/mL, hoat tinh bét gdc tw
do DPPH va ABTSe* ciia ndm dich chiét déu trén 60%. Hiéu qua chdng oxy hda cta cac
dich chiét dwoc sép x€p theo tha ty sau: ethanol 96% > ethanol 75% > ethanol 50% >
ethanol 25% > nwéc. Gid tri ICsy ciia cdc mau trong hai md hinh DPPH va ABTSe* cho
thay cao ethanol 96% c6 hoat tinh manh nhat, véi ICso DPPH la 58,33 + 0,32 pug/mL va
ICso ABTSe* 1a 53,27 + 0,28 ug/mL. Khi néng d6 ethanol giam, ICs tang dan, cho thay
kha néng bat goc tu do giam. Sy tuong dong vé xu hudng gitta hai mod hinh DPPH va
ABTS cho thay céac cao chiét Zingiber officinale c¢6 kha nang chéng oxy hda theo nhiéu
co ché (kha nang cho hydrogen va cho electron), tac dong dwoc 1én ca goc tu do on
dinh DPPH va ABTSe*. Diéu nay dac biét cd y nghia thiét yéu trong viéc tim ki€m cac
hop chat c6 hoat tinh sinh hoc, vi stress oxy hoa trong co thé lién quan dén nhiéu loai
goc tu do khac nhau.
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Bang 1. Kha nang chdng oxy hoa tong (TAC), DPPH va ABTS, ham luong tdng cac hop chat

phenol (TPC), va flavonoid (TFC), ctia cac cao Zingiber officinale Roscoe

TAC DPPH ABTS TPC TFC
Cao chiét ICso ICso
mg GAE/g mg GAE/g mg QE/g
(ug/mL) (ug/mL)
Ethanol 96% 134,01+0,30 58,33+0,32 53,27+0,28 76,29+0,34 51,82+0,56
Ethanol 75% 111,30+1,11 59,24 +0,49 57,43+0,33 69,22+0,61 47,18+0,44
Ethanol 50% 101,79+0,58 62,91+ 0,47 62,00+0,28 61,78+0,29 41,68+0,44
Ethanol 25% 93,16 £1,04 70,06 + 0,39 67,86 +0,38 51,71+0,39 36,92+0,50
Nudc 81,75+055 73,35+0,35 72,86+049 4575+0,34 31,80+0,50

Tong ham luong chong oxy hoa la twong dong voi két qua trong hai mo hinh
bat gc DPPH va ABTSe*, cao chiét ethanol 96% thé hién gi tri TAC cao nhat (134,01 +
0,30 mg GAE/g), trong khi cao nwdc cho gia tri thdp nhat (81,75 + 0,55 mg GAE/g).

Két qua nghién cttu cho thdy dung mdi ethanol 96% cho hiéu suat chiét cao
nhédt ddi voi cac hop chat phenol va flavonoid, véi ham luong tong cac hop chat
phenol (TPC) dat 76,29 + 0,34 mg GAE/g va ham luwong tong flavonoid (TFC) dat 51,82
+ 0,56 mg QE/g. Khi néng do ethanol giam dan tir 96% xudng 25% va nudc, ham luong
TPC va TFC giam rd rét. Xu hudng nay phan anh ddc diém hoa hoc ctia cac hop chat
sinh hoc chinh yéu c6 trong gling, déac biét 1a cac dan xuat phenol nhu gingerol,
shogaol, paradol va nhom flavonoid, von ¢6 d6 phan cyc trung binh va kha nang hoa
tan tot trong dung moi ethanol ¢ nong dd cao. Nguoc lai, dung mo6i nwde mac du thich
hop dé€ chiét cac hop chét c6 do phan cuc cao lai kém hiéu qua trong viéc hoa tan cac
hop chét phenol it phan cuc hon, dan dén ham luong TPC va TFC thap nhat trong cao
nudc. Tong ham luwong chét chdng oxy hoa (TAC) cta céc cao chiét c6 xu hudng bién
thién tuwong dong voi TPC va TFC. Két qua nay cho thady moi twong quan thuan chat
ché gitta ham luong cac hop chat phenol va tong hoat tinh chéng oxy hoa.

MG6i twong quan nay phu hop véi cac co ché chong oxy hda da dugc cong bd
cta nhom hgp chét phenol, bao gom: (i) kha nang cho proton hodc electron dé€ trung
hoa cac goc tu do, (ii) 6n dinh goc tw do thdong qua ciu truc vong thom lién hop va cac
nhém hydroxyl phenolic, va (iii) ttc ché chudi phan tng oxy héa lipid. Nhiing két qua
trén khing dinh rang cac hop chat phenol va flavonoid 1a cic thanh phan déng gop
chinh vao hoat tinh chdng oxy hda cta cao gung Zingiber officinale Roscoe trong nghién
cttu nay.

So sanh véi cac cdng bd trudc day cho thay mau ging Zingiber officinale Roscoe
thu hai tai Quang Tri trong nghién cttu nay thé hién hoat tinh chdng oxy hda va ham
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luong tong hop chat phenol vuot trdi. Cao chiét ethanol 96% cho gia trj ICs, trong mo
hinh DPPH va ABTSe* lan luot 1a 58,33 + 0,32 pg/mL va 53,27 + 0,28 ug/mL, thap hon
hodc twong dwong so véi nhiéu nghién ctu da cong bd trén cac mau Z. officinale. Cu
thé, Jamal Akhtar Ansari va cong su bao c4o gid tri ICsy DPPH ctia mau gtmg thu héi
tai Lucknow (An D¢) 12 67,5 ug/mL [16], trong khi Akram A. Alfuraydi va cong su ghi
nhén ICsy DPPH va ABTS lan luwgt la 107,19 + 1,70 ug/mL va 121,94 + 0,32 ug/mL [17].
Bén canh d6, ham lwgng phenol tdng (TPC) va flavonoid tong (TFC) ctia mau nghién
ctu dat 76,29 + 0,34 mg GAE/g va 51,82 + 0,56 mg QE/g, cao hon dang ké so véi nhiéu
bao cao truoc day. Chéng han, Ammar Mohammed Ahmed Ali va cong s ghi nhan
TPC va TFC cua guing lan lwot 1a 60,34 + 0,43 mg GAE/g va 40,25 + 0,21 mg QE/g [18],
trong khi cac gia tri nay cao hon khoang ba Ilan so vé6i két qua cong bd cua N.
Mahmudati va cdng su [19]. Su khéc biét nay c6 thé duoc ly giai boi diéu kién sinh
trudng ddc thu ctia ngudn ging dia phuong. Két qua nghién cttu chi ra méi twong
quan thuan gitta ham luong phenol va hoat tinh chdng oxy hda, ma con cho thdy
nguon gung Zingiber officinale & Quang Tri 1a mét nguyén liéu giau cac hop chét phenol
v6i tiém nang chong oxy hoéa ndi bat.

3.2. Hoat tinh khang viém (ttc ché NO) va twc ché enzyme acetylcholinesterase
(AChE)

Nitric oxide (NO) 1a phan tt tin hiéu quan trong trong diéu hoa phan tng
viém, ddc biét ¢ dai thyc bao, vdi sy hinh thanh cht yéu do enzyme nitric oxide
synthase cam tng (iNOS) duoc hoat hoa béi LPS va IEN-y. Qua trinh viém qua trung
gian NO co6 lién quan chdt ché dén sy hoat hda yéu t6 phién ma NF-«B, tir d6 lam tang
biéu hién cac cytokine tién viém va COX-2, duy tri tinh trang viém man tinh. Nhiéu
nghién ctu cho thay cac chat chong oxy hoa cd thé trc ché con duong nay théng qua
viéc 6n dinh phtic hop NF-kB/IkB-a, lam giam tin hiéu viém. Do d6, danh gia kha
nang tic ché san sinh NO trong t&€ bao RAW 264.7 kich thich boi LPS va IFN-y la mot
hudng tiép can hiéu qua dé€ sang loc cac tac nhan khang viém c6 ngudn goc tw nhién.
bay ciing la mdt phuong phdp in vitro thuong dugc sit dung dé€ sang loc tiém ndng
khang viém ban dau.

Bén canh do6, viém con lién quan mat thiét dén cac bénh thoai héa than kinh,
dac biét la bénh Alzheimer, von ddc trung boi su suy giam dan truyén cholinergic do
giam nong dd acetylcholine (ACh). Enzyme acetylcholinesterase (AChE) xuc tac qua
trinh thay phan ACh, va su gia tdng hoat tinh AChE gép phéan gay suy giam nhéan
thirc. Vi vay, cac chat tic ché AChE hién la liéu phép chu dao trong diéu tri triéu ching
Alzheimer.

Két qua trinh bay trong Bang 2 cho thay cao gung Zingiber officinale c6 kha
nang tc ché san sinh nitric oxide (NO) theo cach phu thudc nong d6. O nong d6 100
ug/mL, cao chiét dat ty 1€ tcc ché NO 85,67+ 1,85% voi gia tri ICs 12 39,57 + 2,56 pug/mL,
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thdp hon so véi doi chiing dwong galantamine. Do NO déng vai tro quan trong trong
phan ting viém va stress oxy hda, két qua nay cho thay tiém nang khang viém cta cao
gung Zingiber officinale.

Bdng 2. Kha ndng tic ché san sinh NO ctia mau gling Zingiber officinale nghién ctru

Cao ethanol cua Zingiber

5 5 D th
Nong d¢ officinale Roscoe examethasone
(pig/mL) , e , e
% ttc che NO % té baosong % trc che NO % té bao song
100 85,67 +1,85 96,08 + 1,60 88,99 +1,93 97,01 +1,77
20 32,84 £1,62 98,81+1,12 55,29 +1,39 99,39 +1,34
4 12,27 £0,95 42,19+1,24
0,8 2,20 £ 0,25 33,46 + 0,92
ICso 39,57 + 2,56 - 12,10 + 1,45 -

So sanh véi cac nghién ctru da cong b (Bang 2), mau gimg trong nghién ctru
nay cho thay hoat tinh ttc ché NO manh hon hodc tuwong dwong so voi cac mau duoc
liéu nghién ctru truede [20-23]. Nhitng két qua trén cho thay tiém nang khang viém noi
bat ciia nguon giing Z. officinale thu hai ¢ Quang Tri, Viét Nam.

Bén canh d6, cao chiét cing thé hién kha nang wtc ché enzyme
acetylcholinesterase (AChE) theo hudng phu thudc nong d9, mac du muic do tc ché
thap hon so véi galantamine (ICso = 1,81 + 0,11). Tai nong d6 100 pg/mL, cao chiét tic
ché€ gan 40% hoat tinh AChE, cho thdy tiém nang phat trién cac hop chat c hoat tinh
ttc ché AchE (Bang 3). Kha ning nay cd y nghia trong viéc cai thién dan truyén
cholinergic, mot co ch€ quan trong trong diéu tri cac bénh thoai hoa than kinh, dac biét
la Alzheimer.

Béang 3. Kha ning ttc ché AChE ctia mau gling Zingiber officinale nghién ctru

% Uc ché AchE
Noéng do Cao ethanol caa Zingib Nong d¢
ong do aoe 'a'no cua Zingiber ong do Galantamine
(ug/mL) officinale Roscoe (ug/mL)
100 38,42 +2,02 10 88,99 +£1,91
20 9,47 + 0,96 2 53,54 £ 1,76
Khong thé hién hoat tinh
4 or T 04 22,97 +1,03
trc ché dang ké
Khong thé hién hoat tinh
0,8 0,08 7,04 £ 0,38

trc ché dang ké
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Nhin chung, su két hop gitra hoat tinh ttc ché AChE va tic ché€ san sinh NO cho
thdy cao chiét giing Zingiber officinale cé tiém nang tac dung kép, vira hd trg bao vé
than kinh vira gbp phéan lam giam phan ¢ng viém.

4. KET LUAN

Nghién ctru da danh gia mét cach hé thong thanh phan hda hoc va cac hoat tinh
sinh hoc quan trong ctia cac cao chiét tir than ré gling (Zingiber officinale Roscoe) thu hai
tai tinh Quang Tri. Két qua cho thdy hé dung moi ethanol-nudc, dic biét la ethanol
96%, c6 hiéu qua vuot trdi trong viéc chiét xuat cac hop chét phenol va flavonoid -
nhitng thanh phan déng vai tro chinh quyét dinh hoat tinh sinh hoc ctia gitng. Cao
chiét ethanol 96% thé hién hoat tinh chdng oxy héa manh trong ca ba mé hinh TAC,
DPPH va ABTS, vdi cac gia tri ICsy thdp va ham lwong TPC, TFC cao, cho thdy méi
twong quan thudn chdt ché gitta ham lwong hop chét phenol va tong hoat tinh chong
oxy héa. Bén canh d¢, cao chiét con c6 kha nang tic ché dang ké sy san sinh nitric oxide
trén dong té bao dai thuc bao RAW 264.7 ma khong gay doc té€ bao, chiing to tiém nang
khang viém ro rét. Dong thoi, cao chiét con c6 kha nang tc ch€ enzyme
acetylcholinesterase, diéu nay goi y tac dung hd tro bao vé than kinh, déc biét trong cac
truong hop viém va stress oxy hda 6 lién quan dén cac bénh thoai hda than kinh. Cac
két qua cho thay giing Z. officinale trong tai Quang Tri la nguén nguyén liéu giau hoat
chat sinh hoc, 6 gia tri duoc liéu cao, ndi bat vé tiém nang chong oxy hda va khang
viém, dong thoi co trién vong tng dung trong nghién ctru phat trién cac san pham ho
tro bao vé than kinh ¢6 nguén goc tw nhién. Nghién cttu nay goép phan bd sung co so
khoa hoc cho viéc khai thac va st dung bén vitng nguon gung ban dia tai Viét Nam.
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ABSTRACT

This study aimed to investigate the chemical composition and to evaluate the
antioxidant, anti-inflammatory, and acetylcholinesterase (AChE) inhibitory
activities of extracts from the rhizomes of ginger (Zingiber officinale Roscoe)
collected in Quang Tri province, Vietnam. Ginger samples were extracted using
solvent systems consisting of ethanol at 96%, 75%, 50%, and 25%, as well as water.
Antioxidant activity was assessed using total antioxidant capacity (TAC), DPPH,
and ABTSe* assays, while total phenolic content (TPC) and total flavonoid content
(TFC) were determined by spectrophotometric methods. Anti-inflammatory
activity was evaluated based on the inhibition of nitric oxide (NO) production in
RAW 264.7 macrophage cells, and AChE inhibitory activity was determined using
the Ellman method. The results showed that the 96% ethanol extract exhibited the
most pronounced biological activities, with ICsy values for DPPH and ABTSe* of
58,33 + 0,32 and 53,27 + 0,28 pg/mL, respectively, along with the highest TPC and
TFC levels. This extract also strongly inhibited NO production (ICso = 39,57 + 2,56
ug/mL), showed no cytotoxicity, and demonstrated AChE inhibitory activity.
These findings indicate that ginger from Quang Tri is a promising medicinal

resource for antioxidant, anti-inflammatory, and neuroprotective applications.

Keywords: acetylcholinesterase (AChE) inhibition, antioxidant activity, ginger,
nitric oxide (NO) inhibition, Zingiber officinale.
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