HOI NGHI KHOA HQC TOAN QUOC VE CONG NGHE SINH HQC 2024

HOAT TINH KHANG OXY HOA VA KHANG KHUAN
CUA DICH LEN MEN TU NGHE TRANG (Curcuma aromatica Salisb.)

Giang Cam Tu', Pham Hoang Ngoc Linh?, Lé Thanh Khang®

1Vi_én Ky thuat Céng nghé cao NTT, Trudng Pai hoc Nguyén T4t Thanh

2Viien Ung dung Céng nghé va Phét trién bén ving, Truong Dai hoc Nguyén T4t Thanh
3Trwong Pai hoc Quy Nhon

TOM TAT

Nghé trang (Curcuma Aromatica Salisb.) 1a mot loai dugc lidu quy véi nhiéu cong dung dd dugc chimg minh,
bao gom cac hoat tinh khang oxy hoa, khang khuén, khang viém, khang ung thu... Nghién ctru nay duoc thyc
hién nhiam danh gia hoat tinh khang oxy hoa va khang khuan ciia dich 1én men ct ngh¢ trang thu hai tir ty nhién
& tinh Quang Nam. Dich 1én men nghé tring tir cong thirc dan gian c6 hoat tinh khang oxy hoa nh¢ kha ning trc
ché cac géc tw do (ICsp). Ngoai ra, dich 1én men ngh¢ tréng theo cong thirc dan gian con c6 hoat tinh khang
khuén manh déi v&i ba dong vi khudn gy bénh: Escherichia coli ATCC 25922, Salmonella enterica ATCC
14028 va Streptococcus pyogenes ATCC sau 24 gid nudi cdy. Vong vo khuén sau 15 ngdy 1én men nghé tring
theo cong thirc dan gian v&i cac dong vi khudn thir nghiém Escherichia coli ATCC 25922, Salmonella enterica
ATCC 14028 va Streptococcus pyogenes ATCC lan lugt dat 14, 10 va 11,7 mm. Két qua budc dau cho thay
nghé trang 1a ngudn nguyén lidu tiém ning dé phat trién cac san pham tir dugc lidu ¢ Viét Nam.

Tir khéa: Curcuma aromatica Salisb., dich 1én men, khang khuan, khang oxy hoa

MO PAU

Qua trinh oxy hoa té bao la qua trinh can thiét ctia co thé sbng va giup cung cép nang lvong cho cac hoat doéng
cla té bao. Khi chat dinh dwéng bi oxy héa, cac electron dwoc chuyen sang oxy, tao thanh chubi van chuyen
dién tlr cho phép hinh thanh ATP. Suw chuyén dién t& tao ra cac gbc tw do chtra oxy (ROS) hodc cac gbc tw do
chira nito (RNS). ROS dong vai tro bao vé chéng lai sy xam nhép cla cac vi sinh vat ngoai sinh. Khi qué trinh
oxy héa t& bao xay ra & ndng dd cao sé tao thanh co ché pha hly t& bao ctia moi sinh vat sbng. Vi vay, co thé c6
co ché bao vé chdng lai qua trinh oxy héa qua murc va cac hé thong enzyme nhw metalllcoenzyme dong vai trd
quan trong trong qua trinh khang oxy héa. M6t s6 chat néi sinh can thiét cho hoat dong ctia enzyme tao thanh
m6t phan ctia qua trinh khang oxy hoa nhu glutathione c6 tinh kht tao nén hé théng bao vé duwoc goi la hé thong
bao vé glutathione. Hé thdng khang oxy héa in vivo rét phirc tap va bi anh hwéng béi sw tong hop cac chat noi
sinh va sw hap thu cac chat khang oxy héa ngoai sinh (Hossain, Rahman, 2011; Ghasemzadeh, 2012). L&én men
Ia qua trinh giup phan huy cac phan t& hiru co I&n thdong qua hoat dong cla vi sinh vat thanh cac phan tir don
gidn hon nhw enzyme nam men chuyen héa dudng va tinh bot thanh rugu, trong khi protein dwoc chuyen ddi
thanh peptide/amino acid. Hoat déng cta vi sinh vat hodc enzyme 1én cac thanh phan thuc phdm dan dén nhirng
thay dbi sinh héa mong muén, tao ra nhitng bién déi dang k&. Lén men l& mot cach tw nhién gitp cai thién
vitamin, amino acid thiét yéu, protein, hwong vi va tadng cuwdng mui thom (Sharma et al., 2020).

Nghé trdng hay con goi la nghé rirng hay ngai ctu trang (Curcuma aromatica Salisb.), 1a mot loai cia chi
Curcuma va thudc ho girng (Zingiberaceae), phan bé & mét sd nwéc bao gdm An D6, Sri Lanka, Trung Quéc,
Myanmar Thai Lan, Campuchia va Viét Nam (Nguy&n Quéc Binh, 2017). Nghé trang la mét dwoc liéu thwdng
duoc st dung trong nhiéu bai thuéc dan gian dé diéu tri réi loan tiéu hoa, dau khop, viem nhiém, nhiém tring da
va con trung can. Nhigu nghién ctru vé thanh phan héa hoc va hoat tinh sinh hoc cGa nghé trang da cho thay day
la mot duoc liéu quy voi nhiéu cong dung. Than ré la bé phan dwoc st dung phd bién nhét cla cay nghé trang
dé 1am dwoc liéu. Bang cach chiét xuat than r& ci nghé trang bang dung moéi ethyl acetate da xac dinh dwoc cac
hop chat nhw germanacron, curdion, dehydrocurdione, furanodienone, zederone, cruzerenone, curzeon,
comosone |, gwaycurculactone, curcumenol... (Aknarin et al., 2020). Cac hoat chat cé trong nghé trang da dwoc
xac nhan cé hoat tinh khang ung thw, khang oxy hoa, khang viém, khang khuén, khang ho, gidam dau, chira lanh
vét thuong... (Neerja et al., 2013; Revathi, Malathy, 2013; Nura et al., 2020). N&m 2020, bai Thj Xuén Trang va
ddng tac gia da thwc hién thi nghiém danh gia hoat tinh khang oxy héa va khang ndm cla cao chiét ethanol ti
nghé vang (Curcuma longa), nghé xanh (C. yunnanenSIs) ngai vang (Hedych/um coronarium), riéng rung (Alpinia
conchigera), dai khoai (Dioscorea bulbifera), tv méng (D. membranacea), cu nan (D. hispida) va cu trau (D.
pentaphylla). Két qud nghién ctru cho thay cac cao chiét thuc vat ho Girng va ho Cl nau giau polyphenol va
flavonoid. Hoat tinh trung hoa, loai b6 goc ty do cao va hoat dong khang oxy hoa cung thé hién & cac cao chiét
¢6 ham lwong cao cac chat hop chét polyphenol va flavonoid. Kha nang khang ndm cla cao chiét ciing duoc thé
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hién ro, ty 1é thuan voi nbng do va giam theo thoi gian 0. Trong cac thi nghiém, cao chiét nghé vang cé ham
lwong polyphenol cao nhat va ciing cho thay hoat doéng khang oxy hoa va khang n&m manh hon cac cao chiét
con lai. Trén co s& cac ket qua thu dwoc, cac cao chiét ho Gung va ho CUl nau c6 thé la nhitng ngudn hop chét
tw nhién co tinh khang ndm va khang oxy hoa cé gia tri, ¢ thé trng dung trong ca nganh dwoc va thubc béo vé
thuwe vat (Bai Thi Xuén Trang et al., 2020) Vao nam 2003, Braga va ddng tac gia da thwe hién so sanh nang suét,
thanh phan va hoat tinh khang oxy héa clia cac chét chiét xuat tir cii nghé (Curcuma longa L.) thu dwoc bang cac
k§ thuat khac nhau. Chiét xuat cii nghé thu dwoc tr hai 16 nguyén liéu thé bang cac k¥ thuat khac nhau: chwng
céat thay phan, chiét xuit dung méi ap suét thap, Soxhlet va chiét xuat bang cach st dung carbon dioxide va
cosolvents. Cac dung méi va cosolvents dwoc thir nghiém 1a ethanol , rwou isopropyl va hén hop clia cac dung
méi theo ty 1& bang nhau. Thanh phan cla cac chét chiét xuat dwoc xac dinh bang sac ky khi phat hién ion héa
ngon Ira (GC-FID) va UV. Lwong curcuminoid tdi da (8,43 %) thu dwoc bang chiét xuit Soxhlet
(ethanol/isopropyl alcohol). Soxhlet va chiét xuat ap suat thap thé hién cac hoat tinh khang oxy héa manh nhét
(Braga et al., 2003). DU c6 nhiéu hoat tinh quy gia co lgi cho strc khoé con ngudi, trong dan gian cé kha nhiéu
bai thubc tr nghé, ciing nhw da c6 kha nhidu nghién ctru vé nghé trang d& (rng dung trong thuc tién; tuy nhién,
viéc nghién clru hiéu qua clia cac san phdm lén men ti» nghé trang van con han ché. Cho nén, dé tai nay véi muc
dich khao sat hiéu qua khang oxy héa va khang khuan cta thanh phan trong c nghé twoi va cac dich 1én men tir
nghé tring nham gép phan phat trién va &ng dung vao thuc tién doi séng, bao vé strc khée clia con ngudi.

NGUYEN VAT LIEU VA PHUONG PHAP
Nguyén liéu

Nghé trdng twoi dwoc thu mua tai QNA Farm tai dia chi x& Tién Ngoc, huyén Tién Phwéc, tinh Quang Nam. Nghé
trang sau khi thu mua dwoc bao quan & nhiét d6 phong nham dam bao chat lwgng phuc vu cho qua trinh nghién
ctru. Dong vi khuan str dung trong th&r nghiém: Escherichia coli ATCC 25922; Salmonella enterica ATCC 14028;
Staphylococcus aureus khang khang sinh (MRSA) ATCC 43300; Streptococcus pneumoniae ATCC;
Streptococcus pyogenes ATCC va Vibrio cholerae tr bd swu tap vi khuin ciia Nhém nghién ctru Vi sinh vat néng
nghiép, Vién K§ thuat Céng nghé cao NTT, Trwérng Pai hoc Nguyén T4t Thanh.

Ly trich va Ién men nghé trang

Dich chiét nghé trang: Nghé trang tuoi sau khi thu vé duoc riva sach dé x Iy so bo, bo v va cac bé mach bén
ngoai, chi Iay phan 16i, sau d6 dwoc xay Iay nwéc, loc qua gidy loc dé thu phan nwéc, bao quan trong chai vo
trung c6 nap kin va bén ngoai dwgc boc giay bac.

Dich Ién men tw nhién nghé tréng: Nghé trang twoi sau khi thu v& dwoc rira sach dé xi Iy so bd, bd vé dé loai bd
cac vi sinh vat gay hai bén ngoai va chi lay phan 16i. Tién hanh cét lat méng, xép vao binh v triing, bd sung thém
dudng theo ty 1& 1:1, day ndp kin va bén ngoai dwoc boc gidy bac. Cac binh 1én men dwoc bdo quan & nhiét do
phong dé nguyén liéu xay ra qua trinh [én men.

Dich 1én men tw nhién nghé trdng bé sung vi khuén Lactobacillus rhamnosus: Nghé tréng twoi sau khi thu vé
dwoc rira sach dé xr Iy so bd, bd vé dé loai bd cac vi sinh vat gay hai bén ngoai va chi 1ay phan I8i. Tién hanh
cat lat maéng, xép vao binh vé tring, bd sung thém dwéng theo ty & 1:1. Sau d6 bd sung 50 pL vi khuén L.
rhamnosus va day nép kin, bén ngoai dwoc boc giéy bac. Cac binh Ién men dwogc bdo quan & nhiét dd phong dé
nguyén liéu xay ra qua trinh 1én men (Jiahui et al., 2019).

Dich lén men nghé trdng theo céng thirc dén gian: Tdi, nghé trAng, girng, ci hanh tay tim va &t chuéng sau khi
thu v& duoc rira sach dé xt ly so bod, bd v va cét thanh nhirng lat nhé. Dung may ép ndm loai nguyén liéu trén
dé& 14y nwéc nguyén chat. Tron 2/3 thé tich nwéc ép va 1/3 thé tich gidm tao va khudy déu, cho thém 2 % mudi
(tinh trén téng thé tich nwdc ép va gidm tao), khudy déu va cho vao chai thay tinh vé trung ¢ nap kin va boc gidy
bac bén ngoai. Mi ngay lac déu moét dén hai lan trong mét tudn dau, sau d6 dé yén (theo céng thirc khang sinh
tw nhién Mita).

Dich chiét va cac dich 1én men nghé tréng dwoc dinh lvgng polyphenol, flavonoid, khao sat hoat tinh khang oxy
héa va hoat tinh khang khuan sau th&i gian 0; 5, 10 va 15 ngay U.

Binh lwgng polyphenol téng va flavonoid trong dich chiét va cac dich Ién men nghé triang

Dinh lwong polyphenol téng: Thi nghiém dwec thire hién theo mo ta cla (Li ef al., 2014; Zhou et al., 2014; Petrillo
et al., 2016) co hiéu chinh. Thi nghiém dwgc bd tri hoan toan ngau nhién véi ba 1an I&p lai. Chat chudn dé dbi
chirng 1a acid gallic néng d6 0; 12,5; 25; 50 va 100 ug/mL. Pha thuéc thtr Folin-Ciocalteu 10 % (pha véi nwéc
kht ion). Pha dung dich Na,CO3 10 % (pha v&i nwéc khir ion). Acid gallic chudn dwoc pha thanh dung dich voi
day ndng d6 0; 12,5; 25; 50 va 100 pg/mL (pha vé&i methanol). Bom 250 pL dich chiét hodc cac dich Ién men
nghé tréng, thém 250 uL thudc thir Folin-Ciocalteu 10 % va dé phan trng trong 5 phut (G t6i). Sau d6 thém vao
250 uL dung dich Na,CO3 10 %. Sau 30 phat phan (ng (G t6i) & nhiét d6 40°C, tién hanh xac dinh d6 hap phu
béng may do quang phd & buéc séng 765 nm. Dya vao gia tri do OD clia cac hop chét thir cap thwe vat & budc
séng 765 nm. Thu nhan két qua do OD cac mau dich chiét hodc cac dich 1&n men nghé tréng va dwa vao phuong
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trinh dwdng chuén clia acid gallic y = ax + b dé tinh toan ham lwong polyphenol cé trong mau dich chiét hodc cac
dich 1&én men nghé trdng theo cong thrc: Ham lwong polyphenol tbng: C = (c*V)/m. Trong dé: C: Ham Iwong
polyphenol tdng (mg acid gallic/g mau); c: Gia tri (x) tlr dwdng chuan v&i acid galllc (ug/mL); V: Thé tich dich chiét
hoéc céc dich 1én men cho vao phan (ng (mL); m: Khéi lwong mau cé trong thé tich V (g).

Binh lwong flavonoid téng: Thi nghiém dwoc b tri hoan toan ngdu nhién véi ba 1an 13p lai. Chéat chudn dé ddi
ching 1a quercetin néng d6 0; 20; 40; 60; 80 va 100 yg/mL. Thi nghiém duwoc thuc hién theo mé ta cla
(Ghasemzadeh, 2012; Petrillo et al., 2016) c6 hiéu chinh. Dung dich AICI3 10 % (pha v&i nwédc khir ion). Dung
dich CH3COOK 1M (pha vé&i nwéc khty ion). Pha quercetin trong ethanol thanh day néng d6 0; 20; 40; 60; 80 va
100 pg/mL. Bom 0,5 mL dich chiét hodc cac dich I&n men nghé trdng cho vao éng nghiém, thém 1,5 mL methanol
va 0,1 mL AICl3 10 % d& phan &ng trong 5 phut. Cubi cing cho thém 0,1 mL CH3COOK 1M va 2,8 mL nwéc khir
ion rdi dé 6n dinh & nhiét d6 phong trong 45 phut. Sau 45 phat, tién hanh do OD & buéc séng 415 nm. Dya vao
gia tri do OD clia mau & bwédc séng 415 nm. Thu nhan két qué do OD cac mau dich chiét hodc cac dich Ién men
nghé trdng va dwa vao phwong trinh duwdng chuan clia quercetin dé tinh toan ham Iwong flavonoid tdng c6 trong
mau theo cong thirc: Ham lwong flavonoid téng: F = (c*V)/m. Trong dé: F: Ham Iwong flavonoid téng (mg
quercetin/g mau); c: Gia tri (x) tir dwérng chuan véi chat chuan quercetin (ug/mL); V: Thé tich dich chiét hodc cac
dich 1én men cho vao phan &ng (mL); m: Khéi lwgng dich chiét hodc cac dich I&n men cé trong thé tich V (g).

Khao sat hoat tinh khang oxy héa cta dich chiét va cac dich 1én men nghé trang

Khao sat hoat tinh khir DPPH: Thi nghiém dwoc thwc hién theo mo ta cda (Li et al., 2014; Jovanovic et al., 2018)
c6 hiéu chinh. Thi nghiém dwoc bd tri hoan toan ngau nhién véi ba Ian 1ap lai. Chét chuan 1am déi ching 1a
vitamin C. L&n lwot cho 500 pL dich chiét hodc cac dich 1én men nghé trdng vao 6ng nghlem tiép tuc thém vao
500 uL DPPH 0,1 mM. Sau 60 phut 4 trong téi, tién hanh do OD b&ng may do quang phd & bwéc séng 517 nm.
Dwa vao gia tri OD cla vitamin C va dich chiét ho&c cac dich 1&n men nghé trang & bwéc song 517 nm, tinh toan
phan trdm ché & cac ndng dd khac nhau theo cong thirc: Hoat tinh khtr DPPH dugc the hién qua gia tri phan
tram e ché: Phan tram (e ché (%) = (Ao - A)/A¢ x 100. Trong do: Ao: Gia tri do OD cua mau dbi chirng; A: Gia trj
do OD cGia mAu c6 chira dich chiét hoac céc dich 1én men nghé tréng.

Khao sat hoat tinh trung hoa géc tw do ABTS: Hoat tinh khang oxy héa dwoc xac dinh béng phwong phép khe
mau ABTS (2,2-azino-bis (3 ethylbenzthiazoline-6-sulfonic acid) mé td b&i Nenadis va dong tac gla (2004).
ABTS™ dwoc tao ra béi phan ung ABTS+ 7 mM véi 2,45 mM kali persulfate. H6n hop dwoc G trong t6i & nhiét d6
phong 12 — 16 gio trwdce khi st dung. Sau do, hén hop dwoc pha loang va do do hép thu quang phd & buwéc
séng 734 nm. Tién hanh khao sat bang cach cho 100 pL dich chiét hodc cac dich Ién men nghé trang cho phan
wng v&i ba mL ABTS™ & nhiét dd 25 °C trong 30 phut. Sau d6, hdn hop phan tng dwoc do do hap thu quang phd
& bwdc séng 734 nm. Hiéu suat (%) = 100 x (1-Vt/Vc). Trong d6, Vt: Do hap thu quang phd cla mau thtr cé chira
dich chiét hodc cac dich 1én men nghé trang, Vc: D6 hap thu quang phd ctia mau dbi chirng am (methanol).

T gia tri phan trdm trc ché & cac ndng d6 clia tirng mau dich chiét hodc cac dich I&n men nghé trang, tién hanh
xay dwng duong chudn y = ax + b. Tt d6, tinh gia tri 1Cso (nong d6 dich chiét hoac cac dich lIén men nghé trang
ma tai do e ché 50%). Gia tri ICso cang thdp mau dich chiét hodc cac dich 1én men nghé trdng sé& cé hoat tinh
khang oxy héa cang cao va nguworc lai.

Khao sat hoat tinh khang khuén cua dich chiét va cac dich 1én men nghé trang

Phuwong phap khuéch tan giéng thach dwoc st dung dé xac dinh dwong kinh vong khang khuan (Revathi,
Malathy, 2013). Tién hanh nhd va trdi déu 100 pL dich vi khuan Escherichia coli ATCC 25922; Salmonella
enterica ATCC 14028; Staphylococcus aureus khang khang sinh (MRSA) ATCC 43300; Streptococcus
pneumon/ae ATCC; Streptococcus pyogenes ATCC va Vibrio cholerae 1&én bé& mat méi trudng MHA dac (chiét thit
bd 2 g, san phan phan giai casein béi acid 17,5 g, tinh bot 1,5 g, agar 17 g, nwdc cat viva dd 1 lit) can thi hoat
tinh, sau d6 duc cac giéng véi dwong kinh 6 mm trén dia thach. HGt 50 uL dich chiét hodc cac dich 1én men nghé
trdng trong thdi gian 0; 5; 10 va 15 ngay lén men vao cac giéng trén dia petri méi trworng MHA viva trai vi khuan
E. coli ATCC 25922; S. enterica ATCC 14028; S. aureus MRSA ATCC 43300; S. pneumoniae ATCC; S. pyogenes
ATCC va V. cholerae, 0 & nhiét d6 37°C trong 24 gi¢. Khd nang khang khuan dwgc danh gia qua dwong kinh
vong khang khuan dwoc tao ra (d3 trir dwdng kinh giéng thach), don vi [a mm sau 24 gi& G mau & nhiét dd 37°C.

Théng ké phan tich sé liéu

Két qua dwoc phan tich théng ké bang phan mém Minitab 16.0. So sanh gia trj trung binh gitra cac mau thir s
dung phép thir t-Student. Sy khac biét cé y nghia thong ké khi p<0,05.

KET QUA VA THAO LUAN

Ham Iwong polyphenol téng va flavonoid trong dich chiét va cac dich 1én men nghé trang

Két qua dinh Ivgng polyphenol tong, flavonoid téng trong dich chiét va cac dich I&n men nghé trang dugc thé
hién qua Hinh 1. Cac loai t€ bao khac nhau hinh thanh nén cac loai mé khac nhau tlr d6 cau tao nén cac co
quan, bd phan khac nhau dé thuc hién nhirng chirc nang sinh hoc khac nhau cia thwce vat.

441



CONG NGHE TE BAO

20 = o 5 = ee
- O TY T
B OLMTS g 4 2 v |
= =
o -2
£
0= ]
£520 %
2 823
XE] 5 u
¥ is
EE o2
Ea Egz
£ 10 I S
E £ -E-F——-——__ _%‘Hh =
r 1
= o
0 0

NGAY NGAY
Hinh 1. Ham lwong polyphenol téng va flavonoid téng trong dich chiét va cac dich Ién men nghé trang

Hoat tinh sinh hoc vé khang oxy héa phu thuéc nhiéu vao ham lwgng polyphenol va flavonoid cé trong dich chiét
va cac dich Ién men (Hossain, Rahman, 2011; Ghasemzadeh, 2012; Neerja et al., 2013; Li et al., 2014; Jovanovi¢
et al., 2018; Aknarin et al., 2020). Do d6, can nghién clru xac dinh ham lwgng polyphenol téng va flavonoid téng
c6 trong cac mau dich chiét va cac dich 1&n men nghé trang. Két qua Hinh 1 cho thay, t&t c& cac mau dich chiét
va céc dich 1&n men nghé trang c6 sw hién dién clia polyphenol tdng va flavonoid tdng s& nhwng ham lweng khac
nhau gitra cdc mau dich chiét nghé trang, dich I&n men tw nhién nghé tréng, dich 1én men tw nhién nghé trang b
sung vi khuan L. rhamnosus va dich I&n men nghé trang theo cong thirc dan gian sau 15 ngay lén men, sw khac
biét nay cé y nghia v& mat thdng ké. Khi xét v& ham Iwong polyphenol thi mau dich chiét va cac dich 1&én men
nghé trdng sau 15 ngay l&én men xé&p ti thdp I&n cao nhw sau: Dich Ién men nghé trang theo cdng thirc dan gian
— Dich l&én men tw nhién nghé trdng — Dich chiét nghé trdng va cao nhat 1a mau dich 1én men tw nhién nghé
trdng bd sung vi khuan L. rhamnosus. Ham lwong polyphenol tdng trong dich chiét nghé trang thu dwoc 1a 20,71
mg GAE/g sau 15 ngay kha thap so v&i két qua cta nghién cu ctia Dai Thi Xuan Trang va ddng tac giad ndm
2020 14 44,87+0,14 mg GAE/g (Pai Thi Xuan Trang et al., 2020). Ham luvgng polyphenol tdng trong mau dich [&n
men nghé trdng theo cong thirc dan gian Ia th&p nhét so v&i cac mau con lai khi so sénh trong cling mét thai gian
Ién men. Tuy nhién, théi gian 1én men cang lau thi ham lweng polyphenol ciing tdng dan, tir 5,07 mg GAE/g 1én
t&i ngay 15 da 14 9,11 mg GAE/g. Ham Iwong flavonoid cao nhét trong dich 1én men tw nhién nghé trdng bd sung
vi khuén L. rhamnosus (3,73 mg QE/g) va thap nhét trong dich I&n men tw nhién nghé trang theo cong thirc dan
gian (2,54 mg QE/g) sau 15 ngay Ién men, nhung sau khi kiém tra sy khac biét cé y nghia gilra cac mau thi thay
rang khong co s khac biét vé mat thdng ké & cac mau dich 1&én men tw nhién nghé trang, dich I&n men tw nhién
nghé trdng bd sung vi khudn L. rhamnosus va dich 1&n men nghé tréng theo cong thirc dan gian. Ham lwong
flavonoid trong dich 1&n men tw nhién nghé trang bé sung vi khuan L. rhamnosus nhiéu gap 1,5 — 1,6 so v&i mau
dich 1&n men tw nhién nghé trdng va dich I&n men nghé tréng theo cdng thirc dan gian. O’ mau dich I&n men nghé
trdng theo cong thirc dan gian, ham lwong flavonoid gidm dan trong subt thoi gian 18n men, thdi gian 1én men
cang lau, ham lwong flavonoid téng trong mau cé xu huéng gidm tir 2,17 mg QE/g xudng con 1,03 mg QE/g, tuy
nhién sy chénh léch nay khdng qua Ién.

Hoat tinh khang oxy héa cta dich chiét va cac dich 1én men nghé trang

Két qua khao sat hoat tinh khang oxy héa cua dich chiét va cac dich I&én men nghé trang & xa Tién Ngoc, huyén
Tién Phwéc, tinh Quéang Nam duc_rc,thé hién qua gia tri ICso (ndng d6 ¢ ché 50 %) qua hoat tinh kh&r DPPH va
ABTS™ (Hinh 2). Gia tri ICso cang thap hoat tinh khang oxy héa cang manh va nguoc lai.

DPPH ABTS*

v (=g

1C50 (pafmL)
1C50 (pgimL)

NGAY NGAY

Hinh 2. Hoat tinh khang oxy héa cta dich chiét va cac dich Ién men nghé tréng
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Tét ca cac mau déu cho két qué co hoat tinh khang oxy héa théng qua két -qua thi» nghiém khir gbc tw do DPPH.
Tuy nhién, dich I1&n men nghé trng theo cdng thirc dan gian cho két qua vé hoat tinh khang oxy héa cao hon cac
mau dich chiét va cac dich Ién men nghé trang khac sau 15 ngay [én men. Két qué & Hinh 2 cho thay, sau 15
ngay lén men, chi sé IC50 ctia dich 1én men nghé trang theo cong thirc dan thap nhét (72,77 £ 0,12) pg/mL Hoat
tinh khang oxy héa thap nhét la dich I&n men tw nhién nghé trdng bd sung vi khuan L. _rhamnosus v@&i chi so I1Cs0
cao nhat 74,36 + 0,21 pg/mL. Két qua Hinh 2 cho thay hoat tinh chong oxy héa ctia mau dich chiét nghé trdng va
dich 1én men tw nhién nghé trdng b sung vi khuan L. rhamnosus gan nhw twong dwong nhau va thap hon so véi
cac méau con lai sau 0, 5 va 15 ngay Ién men. Két qua nghlen ctu cho thay hoat tinh khang oxy hoa theo phucyng
phéap khir mau ABTS™ ctia mau dich chiét nghé trang va dich 1én men tw nhién nghe trdng bd sung vi khuén L.
rhamnosus gan nhu twong dwong nhau va thap hon so v&i cac mau con lai tai cac thoi diém _khdo sat. Dich lén
men nghé trang theo cong thiee dén glan c6 hoat tinh khang oxy héa cao hon so v&i cac mau con lai, mac du
hoat tinh khang oxy héa cé ddu hiéu giam dan theo thi gian 1én men. Nguyén nhan cla két qua Ia do sw cong
hwéng ctia hoat tinh khang oxy héa tir mét sé nguyen I|eu dwoc st dung Ién men trong mau va hoat tinh sé& dan gidm
b&i phan &ng 1én men (Nenadis et al., 2004) ABTS™ bi khu thanh ABTS (2, 2'-a2|no bis (3-ethylbenzothiazoline-6
sulfonic acnd)) mau xanh nhat dan do goc tw do ABTS™ nhan mét dién ttr hodc H tir chat khang oxy hda trong
dich chiét va cac dich Ién men nghé trang. TU do do hép thu quang phd & buéc séng 734 nm cung s& giam dan.
C6 thé két luan méau tht c6 hoat tinh ‘trung hoa gbc tw do cang cao thl gla tri hap thu quang pho cang thap va
nguoc lai. Két qua nghlen clru cho th4y, hoat tinh kher goc tw do ABTS™ ctia mau dich chiét nghé trang gan nhw
khong chénh léch so v&i cac mau dich 1&n men nghé tréng tai cac thdi diém khao sat. Tuy nhién, den ngay lén
men thr 15, dich Ién men nghé trang theo cong thirc dan gian c6 hoat tinh khang oxy héa cao hon rat nhidu so
v&i cac mau con lai. Nguyén nhan dan dén két qua la do trong codng thirc cla dich Ién men nghé trang theo cong
thirc dan gian c6 chira kha nhiéu cac nguyén liéu c6 hoat tinh chdng oxy héa da dwoc chirng minh trong rat
nhiéu nghién ctru trwdc dé (Dwong Kim Thanh, Nguyén Minh Thay, 2016) Cac flavonoid la nhom ho#p chat co
kha nang tao phirc v&i cac ion kim loai nén c6 tac dung nhw nhitng chét xuc tac ngan can cac phan (rng oxy héa
(Aknarin et al., 2020). Khi xét méi twong quan gitra thoi g,ian Ién,men va hoat tinh khéng oxy hoa cua cac dich 1én
men nghé trdng cho thay, hoat tinh khir gbc tw do cuta tat ca bdn mau cé xu huéng glam dan theo thoi gian Ién
men. Nguyén nhan la do s&n phén sinh ra trong qua trinh lén men hodc tham chi la cac vi sinh vat tham gia vao
qua trinh 1&n men lam anh huéng dén hoat tinh khir gbc tw do clGa cac chat cé trong nguyén liéu ban du
(Sharma et al., 2020).

Hoat tinh khang khuan ca dich chiét va cac dich Ién men nghé trang

Hoat tinh khang khuan cla dich chiét va cac dich 1&n men nghé trang dwoc danh gla dwa vao kha nang rc ché
sw phat trién cla vi khuan thé hién qua viéc hinh thanh vong vo khuan trén dia moi trwdng. Sadu mau vi khuan
gay bénh trén ngwdi dwoc diing dé danh gia trong thi nghiém bao gdm Escherichia coli ATCC 25922; Salmonella
enterica ATCC 14028; Staphylococcus aureus khang khang sinh (MRSA) ATCC 43300; Streptococcus
pneumoniae ATCC; Streptococcus pyogenes ATCC va Vibrio cholerae. Két qua khao sat hoat tinh khang sau
dong vi khudn gay bénh trén nguwdi dwoc thé hién & Hinh 3.
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Hinh 3. Pwong kinh (mm) vong vé khuan cia dich chiét va cac dich 1én men nghé tring
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T két qua Hinh 3 cho thay, mau dich chiét nghé trdng khong cé hoat tinh khang khuén di véi sau dong vi khuén
E. coli ATCC 25922; S. enterica ATCC 14028; S. aureus khang khang sinh (MRSA) ATCC 43300; S. pneumoniae
ATCC; S. pyogenes ATCC va V. cholerae. Két quéa khdo sat hoat tinh khang khuan ctia dich 1én men tw nhién
nghé trang bd sung vi khuan L. rhamnosus duoc khao sat vao cac ngay 1én men 0; 5; 10 va 15 cho thay: O’ ngay
0, vong vb khuan xuat hién & dia thor nghiém v&i vi khuan S. enterica ATCC 14028 v&i duong kinh trung binh la
11 mm. Sau ndm ngay lén men, vong v6 khuan xuét hién tai mau vi khuan E. coli ATCC 25922, S. pneumoniae
ATCC va V. cholerae v&i dwdng kinh trung binh lan lwot 14 15,34 mm, 16,5 mm va 30,52 mm. Sau 15 ngay lén
men, vong khang khuan xuét hién véi vi khuan S. pyogenes ATCC, dudng kinh véng vo khuan trung binh 13 11
mm. Két qua nghién ctru cho thay dich Ién men tw nhién nghé trdng bb sung vi khuan L. rhamnosus chi cé thé
khang dwoc vi khudn E. coli ATCC 25922; S. enterica ATCC 14028; S. pneumoniae ATCC; S. pyogenes ATCC
va V. cholerae trong sb sau dong vi khudn dwoc thir nghiém. Mau dich 1&n men tw nhién nghé trang chi xuét hién
vong vé khuén véi dong vi khuan S. enterica ATCC 14028 & ngay Ién men 0 véi duwdng kinh trung binh 14 12 mm.
Sau 15 ngay Ién men, vong vé khuan xuat hién véi mau vi khuan S. pyogenes ATCC dwéng kinh trung binh 1a 11
mm. Két qua clia nghién ctru cho thdy, mau dich I&n men tw nhién nghé trdng c6 kha nang khang khuan kém so
véi mau dich 18n men tw nhién nghé trdng bd sung vi khuan L. rhamnosus. Mau dich 1&n men nghé trng theo
cdng thirc dan gian, vong v khuén xuét hién trong ca bén thdi diém khao sat. Riéng dbi véi mau dich chiét nghé
tréng, do qua trinh thu dich chiét dwoc thuye hién véi nguyén liéu twoi ma khéng qua qua trinh ngam véi cac dung
méi, vi vay doé 1a nguyén nhan dan dén cac hoat chét bén trong ci nghé chuwa thue sy dwoc ly trich hoan toan,
lam anh hwéng dén két qua thir nghiém hoat tinh ctia nguyén liéu. Két qua thtr nghiém hoat tinh khang khuan déi
vé&i dich 1&8n men nghé tréng theo cong thirc dan gian cho hoat tinh khang véi 5/6 dong vi khuan dugc thér nghiém
véi dudng kinh vong vo khuén 1&n hon so véi cac mau con lai. Két qua nghién ctu twong déng véi két qua
nghién ctru ctia Ha Thi Dung va ddng tac gia khi danh gia mét sd hoat tinh sinh hoc ctia dich chiét Nghé trang (C.
aromatica Salisb.) thu thap tai Yé&n Bai trong nam 2022. Tai nghién ctru cGia Ha Thi Dung va ddng tac gia, dich
chiét Nghé trang cho ra két qua khang khuan yéu so v&i vi khuan S. aureus VTCC12275 va E. coli VTCC12272
va khéng cé hoat tinh khang khuédn so v&i mau vi khuadn S. fentus ATCC29070. (Ha Thj Dung et al., 2022).
Nguyén nhan la do dich I&n men nghé trang theo céng thirc dan gian cé thanh phan kha da dang va trong sb cac
thanh phan d6 cé mot vai nguyén liéu (vi du nhw ti) da dwoc chirng minh 1a c6 hoat tinh khang khuén tir cac
nghién clru trwéc (Dwong Kim Thanh, Nguyén Minh Thay, 2016).

KET LUAN

Két qua thu dwoc tir mAu dich I&n men nghé trdng theo cong thirc dan gian cho thay trong dich 1én men c6 chira
ndng dod polyphenol cao va téang theo thdi gian 1én men. Tuy nhién, néng dd flavonoid trong dich 1én men thap
hon so v&i cadc mAu con lai. Hoat tinh khang oxy hoa theo phwong phap bat gbc tw do DPPH va ABTS" trong
dich Ién men theo cong thirc dan gian la cao nhat va c6 dau hiéu gidm dan theo thoi gian. Vé hoat tinh khang
khuan, mau dich 1én men nghé tring theo cdng thirc dan gian xuét hién nhidu vong vé khuén véi duwdng kinh
twong dbi cao véi 5/6 dong vi khuan duoc thtr nghiém. T d6 c6 thé thay day 1a mau co hoat tinh khang oxy hoa
ciing nhw khang khuan cao.
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ANTIOXIDANT AND ANTIBACTERIAL ACTIVITY OF FERMENTATION
OF Curcuma aromatica Salisb.

Giang Cam Tu', Pham Hoang Ngoc Linh?, Le Thanh Khanga*
'NTT Hi-Tech Institute, Nguyen Tat Thanh University
?Institute of Technology Application and Sustainable Development, Nguyen Tat Thanh University

3Quy Nhon University

SUMMARY

Curcuma aromatica Salisb. is a priceless medicinal herb with well established applications, including
antibacterial, antioxidant, antiinflammatory, and anticancer properties. The purpose of this study is to assess the
antioxidant and antibacterial properties of fermentation extracts from the rhizome of C. aromatica Salisb. that
was harvested in the province of Quang Nam. The extracts' capacity to scavenge free radicals (ICs) further
demonstrated their antioxidant activity. In addition, the findings demonstrated that, following a 24 hours culture
period, the ferment containing extracts from C. aromatica Salisb. exhibited potent antibacterial activity against
three strains of Salmonella enterica ATCC 14028, Escherichia coli ATCC 25922, and Streptococcus pyogenes
ATCC. After 15 days of fermentation, the traditional formula for C. aromatica Salisb. achieved inhibitory zones
of 14, 10, and 11.7 mm against the test strains E. coli ATCC 25922, S. enterica ATCC 14028, and S. pyogenes
ATCC, respectively. According to preliminary research, C. aromatica Salisb. may be used as a medicinal herb in
Vietnam to create pharmaceuticals.

Keywords: Antibacterial, antioxidant, Curcuma aromatica Salisb., extract.
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