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Tom tat

Tinh dau tir cac dugc liéu ho Zingiberaceae nhu Nghé vang, Ngai nim 6ng, Nga trut,
Ngai bun, Mia do, Riéng nép co6 gia tri kinh té cao, do d6 ba dugc liéu sau chiét tinh
dau 1a ngudn nguyén lidu tiém ning dé khai thac hoat tinh sinh hoc sau 1én men béi vi
sinh vat, nhim tin dung tdi da phé phém nay. Sau ba duoc li€u trén dugc lam am voi
moi trudng MRS agar pha lodng 10 1an (BDL/méi truong = 1:1 (kl/tt)), sau d6 duoc 1én
men pha rin boi Lactobacillus plantarum (10 CFU/g) & 37 °C trong 48 gio. BDL trudc
va sau 1én men duoc chiét cao bang phuong phap ngam lanh trong con 96 % va dugc
thir nghiém hoat tinh khang Staphylococcus aureus nhay va khang methicillin (MSSA,
MRSA), dong thoi danh gia hoat tinh trc ché tyrosinase. So véi trudc 1én men, tit ca
cao chiét BDL sau 1én men déu thé hién hoat tinh khang khuén va cai thién hoat tinh (rc
ché tyrosinase, trong d6 ba Mia do Costus pictus thé hién hoat tinh sinh hoc tot nhat véi
duodng kinh vong khang (9,17 + 1,04) mm (MSSA), ndng d¢ trc ché tbi thiéu (MIC) =
5 mg/mL (MSSA & MRSA) va ty 18 trc ché tyrosinase (78,04 + 1,08) %. Tom lai, qua
trinh 1én men pha rin BDL béi L. plantarum d3 cai thién hoat tinh sinh hoc ciia phé
pham dugc liéu, dic biét 1a bd Mia do.
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1 bat van dé

Hién nay, xu hudng nghién ciru va phat trién cac san
pham dugc phim, my phim c6 ngudn gdc tir thién
nhién dang dugc quan tdm nho tinh hi¢u quéa va d6 an
toan cao. Tai Viét Nam, cac loai thuc vat thudc ho
Gung Zingiberaceae nhu Nghé vang Curcuma longa,
Ngai nam ong Stahlianthus involucrata, Nga truat
Curcuma zedoaria, Ngai bun Boesenbergia rotunda,
Mia do Costus pictus va Riéng nép Alpinia galanga
dugc str dung phd bién trong y hoc ¢b truyén va doi
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song. Tuy nhién, qué trinh khai thac tinh du va hoat
chét tir cac loai nay thai ra mét lugng 16n ba dugc liéu.
Ngudn phu pham nay thudng chi duoc tai sir dung lam
phan boén, thirc an chan nudi hodc bi thai bo, gy lang
phi ngudn hop chat thir cap con sot lai va tiém 4n nguy
co 6 nhiém mai truong.

Céc nghién clru gan day trén thé giéi da chi ra tiém
nang to lon cua viéc ung dung cdng nghé sinh hoc vao
xtr 1y phé phu pham nong nghiép. Cu thé, qua trinh 1én
men bang vi sinh vat, dién hinh nhu Lactobacillus
plantarum — mdt chung vi khuén lactic phd bién va an
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toan, ¢ thé chuyén héa cac hop chit hiru co phuc tap
trong ba thai thanh cac hoat chét sinh hoc co gia tri.
Trong qué trinh lén men, cidc enzyme ngoai bao nhu
cellulase, pectinase do vi sinh vat tiét ra gitip pha vo
thanh té bao thuc vat, giai phong cac hop chit phenolic
va flavonoid, tir d6 gia ting hoat tinh khang khuén va
chbng oxy héa [1]. Hoat tinh khang khuén cua cao chiét
phan doan n-hexane, ethyl acetate va methanol cua ba
5 loai thuc vat ho Zingiberaceae da dugc danh gia, két
qua thu dugc 5 cao chiét khang Streptococcus mutans
v6i gia tri ndng d6 tc ché tdi thiéu (MIC) va ndng do
diét khuén t6i thiéu (MBC) twong duong véi gia tri ciia
chloramphenicol 15,63 pg/mL [2]. Ba duoc li¢u da 1én
men bang cac loai Lactobacillus, sau d6 thir nghiém mo
hinh trén chudt nhiém H. pylori d& danh gia hidu qua
khang H. pylori ctia dich ndi 1én men ba duoc liu [3].
Két qua cho thay c6 mbi twong quan giira ba dugc liéu
va 3 loai Lactobacillus: L. plantarum, L. johnsonii, L.
gasseri trong viéc diéu tri nhiém trung H.pylori [3].
Tai Viét Nam, mac du nguén duoc liéu ho
Zingiberaceae rat phong phu, cic nghién ctru chii yéu
van tap trung vao thanh phan héa hoc va hoat tinh cua
cao chiét hogc tinh dau tir nguyén lidu tuoi hodc kho
[4]. Viéc danh gia hoat tinh sinh hoc ctia ba dugc liéu
sau qua trinh [én men v&i L. plantarum chua dugc quan
tam nghién ctru. Xuat phat tir thyc tién trén, nghién ciru
dugc thyc hién nham muyc tiéu danh gia hoat tinh khang
khuén va trc ché tyrosinase cua 6 loai ba dugc liéu trudc
va sau khi 1én men.

2 Phuong phap nghién ctru

2.1 Vatliéu

2.1.1 Dbi tugng nghién ciru

Ba cta 06 loai dugc liéu ho Gung (Zingiberaceae) thu
dugc sau qua trinh chiét xut tinh dau, bao gdm: Nghé
vang (Curcuma longa), Ngai nam ong (Stahlianthus
involucrata), Nga truat (Curcuma zedoaria), Ngai bun
(Boesenbergia rotunda), Mia do (Costus pictus) va
Riéng nép (Alpinia galanga).

2.1.2 Vi khuén

Vi khuan ding dé 1én men: Lactobacillus plantarum
ATCC 21028.

Vi khuin dung dé x4c dinh hoat tinh khang:
Methicillin-resistant Staphylococcus aureus (MRSA

ATCC 43300), Methicillin-susceptible Staphylococcus
aureus (MSSA ATCC 25923). Cac chung dugc cung
cap va luu trit tai BO mén Vi sinh — Ky sinh tring, Khoa
Dugc, Truong Pai hoc Nguyén TAt Thanh.

2.2 Phuong phap nghién ctu

2.2.1 Lén men BDL

BDL cia mdi loai dugc diéu chinh d6 4m bﬁng moi
truong MRS pha loang 10 1an sao cho dat (45-55) % phu
hop cho qua trinh 1én men ban ran [5] (ty 1¢ méi truong
MRS/BDL = 1:1 (tt/kl)), tiét trung & 110 °C, 15 phut.
Huyén dich L. plantarum c6 mét d6 10® CFU/g dugc cay
vao BDL, 0 6 37 °C, 48 gio.

2.2.2 Chiét cao BDL

BDL trudc va sau 1én men dugc chiét cao theo phuong
phap ngam lanh trong ethanol 96 %, ty 1€ BDL/dung
moi 1a 1:10 (kl/tt). Mdi miu dugce chiét 3 lan voi
ethanol 96 % dé dam bao chiét kiét dugc cac hoat chat
trong BDL [6]. Dich chiét duoc loc qua gidy loc va co
quay thu héi dung méi ¢ 55 °C. P9 4m cua cao chiét
dugc x4c dinh bang can say am (khong qua 20 %), theo
Duoc dién Viét Nam V [7].

2.2.3 Sang loc hoat tinh khang khuan

Cao chiét BDL trude va sau 1én men duoc sang loc hoat
tinh khang khuan bang thir nghiém khuéch tan giéng va
vi pha loang trong moéi truong 16ng.

Thir nghiém khuéch tan giéng dugc tién hanh theo
CLSI M02-A12 [8]. Sau khi dugc hoat hoa trén moi
truong thich hop TSB (MSSA, MRSA), huyén dich vi
khuédn thir nghiém (1-2) x 108 CFU/mL duoc trai déu
trén bé mat moi truong MHA.. Sau d6, 60 pL cao chiét
BDL 100 mg/mL trong DMSO dugc cho vio cic giéng
6 mm trén moi trudng nay (ndng do cudi cia DMSO 1a
0,03 %). bia thach dugc u ¢ 37 °C trong 24 gi¢. Pudng
kinh ving trc ché dugc do va ghi nhan.

Thir nghiém vi pha lodng trén mdi truong 1éng dugc
thuc hién theo CLSI M07 — A10 [9]. Cao chiét BDL
duogc pha trong DMSO, sau d6 pha loang trong MHB
sao cho tao thanh diy c6 ndng do sau bang ' nong do
trude, khoang ndng do ciia cao BDL trong giéng thir
nghiém 1a (40-0,0195) mg/mL, nong d6 cudi DMSO la
0,05 %. Ching duong 1a Amikacin véi ddy nong do
(100-0,78) pg/mL. Chimg 4m 1a DMSO cé ndéng do
cubi 0,05 %. Huyén dich vi khudn thtr nghiém duoc
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thém vao dé dat mat do cudi 1a 5 x 105 CFU/mL. Dia
duoc 1 ¢ 37 °C, 24 gio. Sau 4, 30 pL resazurin 0,015
% (kl/tt) duoc thém vao mdi giéng va u tiép (2-4) gid
[10]. Gia tri MIC duoc xac dinh 1a nong do thap nhat
cia cao chiét ¢ ché hoan toan su phat trién cua vi
khuin (gitt nguyén mau xanh cia resazurin). Thir
nghiém duoc lap lai 3 lan.

2.2.4 Sang loc hoat tinh trc ché enzyme tyrosinase
Hoat tinh @rc ché tyrosinase cua cao chiét duoc thuc
hién theo nghién ciru cia Nguyén va cong su [11]. Mau
dugc chudn bi trong thr nghiém bao gém: cao chiét
BDL 10 mg/mL trong DMSO, tyrosinase 100 U/mL va
L-DOPA 10 mM trong dém phosphat. Hon hgp phan
tmg gdm 10 pL dung dich cao chiét, 80 uL dung dich
dém phosphate, 30 pL tyrosinase 100 U/mL, dugc u
trong dia 96 giéng & nhiét 46 phong 10 phut, sau do
thém 80 uL L-DOPA 10 mM, 1 tiép & nhiét d6 phong,
30 phut. Mau duoc dem do quang phd & budc soéng 490
nm, kojic acid dugc st dung lam chiung duong. Thi
nghiém duoc lap lai 3 lan.

Danh gia ty 1& (%) trc ché tyrosinase theo cong thirc:

Ty 1 tic ché (%) = % % 100

Trong d6: A: d6 hip thu ciia mau chimg (dém phosphat,
dung méi, enzym va L-DOPA, khong c6 cao chiét). B:
d6 hap thu ctia miu trang chimg (dém phosphate, dung
moi, L-DOPA va khong c6 cao chiét va enzyme). C: do
hép thu ctia mAu thr (dém phosphate, cao chiét, enzyme
va L-DOPA). D: do hip thu ciia miu tring thir (dém
phosphate, cao chiét, L-DOPA, khong c6 enzyme).

3 Két qua va ban luan

3.1 Két qua sang loc hoat tinh khang khuén cuta cac cao
chiét ba duoc liu

Két qua sang loc hoat tinh khang khuan cta 6 loai cao
chiét BDL trén MSSA va MRSA dugc trinh bay trong
Hinh 1, Hinh 2 va Bang 1. Két qua cho thiy sau lén
men boi L. plantarum, tat ca cao chiét BDL déu duoc
cai thién hoat tinh khang khudn so véi trude 1én men.
Béng thir nghiém khuéch tan giéng, tit ca cao chiét
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BDL truéc 1én men déu khong thé hién vong trc ché
tang truong vi khudn MSSA va MRSA. Tuy nhién, sau
khi 1én men pha rin boi L. plantarum trong 48 gio, tat
ca 6 loai bi dugc liéu déu thé hién vong khang khuén.
Diéu nay cho thay hiéu qua trc ché vi khuan c6 thé 1a
két qua ctia sy chuyén hoa cac hop chat trong ba duoc
liéu dudi tac dong cua L. plantarum.

Trong sb cac bi dugce lidu duoc khao sat, bd Mia do va
Ngai bun cho hoat tinh manh nhét, thé hién qua duong
kinh vong khang khuan 1an luot 14 9,17 + 1,04 (MSSA),
8,33+ 0,58 (MRSA) va 8,67+ 0,58 (MSSA va MRSA),
gia tri MIC thap nhat 5 mg/mL cho ca hai ching vi
khuan. Céc ba dugc liéu Nghé vang, Ngai nim 6ng va
Nga truat thé hién hoat tinh trung binh v6i duong kinh
vong khang khuan 1an lugt 12 7,33 + 1,53 (MSSA), 6,33
+ 0,58 (MRSA), 7,33 + 0,58 (MSSA), 7,00 = 1,00
(MRSA), 6,67 £ 0,58 (MSSA va MRSA), gia tri MIC
tir (5-10) mg/mL. Riéng bi Riéng nép co hoat tinh yéu
hon, ddc biét ddi véi MRSA véi MIC lén dén 20
mg/mL, cho thiy kha ning rc ché han ché dbi véi
chung vi khuan nay. Ngoai ra, dich 1én men cua L.
plantarum trong cing diéu kién khong thé hién hoat
tinh khang MSSA va MRSA qua thir nghiém khuéch
tan giéng va vi pha lodng trong méi trudong 1ong. Két
qua nay pht hop véi cong bd trude [12], khi ghi nhan
dich chiét L. plantarum khong c6 hoat tinh khang
cac chung nhu MSS4, MRSA,
Pseudomonas aeruginosa, qua d6 khiang dinh vai tro

khuan doi véi

ctia co chét thyc vat trong qua trinh sinh tong hop céac
hoat chat khang khuén sau 1én men. Tom lai, két qua
sang loc hoat tinh khang khuan cho thay qua trinh 1én
men c6 thé gop phan lam ting hiéu qua khang khuéan &
mot s6 mau duoc lidu, dic biét 1a Mia do va Ngai bun.
Két qua nay twong dong véi cac két qua nghién ciru
trong va ngoai nude khac. Pién hinh 13 nim 2019,
nghién ctru cia Yong va cong su cho thiy bot nghé 1én
men bang L. plantarum c6 tac dung khang viém, va
ham lugng curcumin tang 1én (6,26 £ 0,95) %, ngoai ra
doc tinh té bao trong nghé ciing giam bét so v6i mau
nghé chua 1én men [13].
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Hinh 1 Thir nghiém khuéch tan giéng cua cao chiét BDL trudc va sau 1én men
A, B, C, D: MRSA E, F, G, H: MSSA
NV: bd Nghé vang N50: ba Ngdi ndm éng NT: bd Nga trudt NB: bd Ngdi biin MD: bd Mia do RN: bd Riéng nép
DMSO, (-): chitng am AK: chirng dwong Amikacin

Bang 1 Hoat tinh khang MSSA va MRSA ctia cac cao chiét ba dugc lidu

Dl,“mg kll;h YO8 | Puwong kinh vong khang khuén sau MIC sau I1én men
x X khang khuan trudéc "
Mau cao chiét ,\ Ién men (mm) (mg/mL)
Ién men (mm)
MSSA | MRSA MSSA MRSA MSSA MRSA
Ba Ngh¢ vang - - 7,33 +£1,53 6,33 £0,58 5 10
Ba Ngai nam 6ng - - 7,33 £0,58 7,00 £ 1,00 5 10
Ba Ngai bun - - 8,67 +0,58 8,67 £0,58 5
Ba Mia do - - 9,17+ 1,04 8,33 +0,58 5
Bi Riéng nép - - 7,00 + 1,00 6,33+ 0,58 10 20
Ba Nga truat - - 6,67 £ 0,58 6,67 + 0,58 10 10
L. plantarum - - - -
Amikacin (ug/mL) 23,00+ 2,00 16,33 £1,53 3,13 12,5
Ghi chii: -: Am tinh
3 4 5 6 7 8 95 10 11 12
A ) AKX “
B
C
D
E
F
v 4
AK

Hinh 2 Thir nghiém vi pha loang trén méi truong 16ng ctia cac cao chiét BDL sau 1én men boi L. Plantarum
A: bd Nghé vang B: bd Ngdi nam éng C: bd Nga trudt D: bd Ngai bin E: bd Mia do F: ba Riéng nép Z: L.
plantarum AK: Amikacin
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3.2 Sang loc hoat tinh trc ché enzyme tyrosinase

Két qua khao sat kha ning trc ché enzyme tyrosinase
cta cao chiét cac loai ba dugc liéu duoc trinh bay trong
Bang 2. Két qua cho thay qué trinh 1én men boi L.
plantarum da cai thién dang ké hoat tinh sinh hoc cua
b dugc liéu, dién hinh 1a trude khi 1én men, tai néng
d6 0,5 mg/mL, chi co cao chiét ba Nghé vang va Mia
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do thé hién ty 1¢ rc ché tyrosinase trén 50 % (lan luot
la 53,88 % va 53,93 %). Céac dugc li¢u con lai (Ngai
nim 6ng, Nga trudt, Ngai bun, Riéng nép) déu cho két
qua trc ché thip hon 50 %. Sau qua trinh 1én men véi
L. plantarum, hoat tinh tc ché tyrosinase cua 5/6 loai
cao chiét di gia ting rd rét (ngoai trir Ngai nim ong co
ty 18 wrc ché tyrosinase thip hon 50 %).

Béng 2 Hoat tinh trc ché tyrosinase ctia cac cao chiét ba dugc li¢u trude va sau 1én men

Néng dp | TY 1@ tc ché tyrosinase | Ty 18 irc ché tyrosinase
Cao (mg/mL) trudc 1€én men (%) sau lén men (%)
Ba Ngh¢ vang 53,88+ 0,72 74,28 £1,94
Ba Ngdi nim 0ng 28,54 +£ 1,63 4552 +£0,91
Ba Nga truat 0.5 4890+ 1,70 53,61 +£0,86
Ba Ngiéi bun ’ 36,50 + 2,96 51,28 +1,97
Ba Mia do 53,93+2,34 78,04 £ 1,08
Bi Riéng nép 44,05 + 2,32 5522 +1,95
Axit kojic 0,2 87,52+ 0,62 87,52+ 0,62

Cu thé, bd Mia do thé hién hoat tinh manh nhét véi ty 18
tic ché tyrosinase ting tir 53,93 % (trudc 1én men) lén
78,04 % (sau 1én men), cho thdy hiéu qua ting dang ké
va gan bang hoat tinh cua axit kojic. Ngoai ra, bd Nghé
vang ciing ghi nhan mirc cai thién ty 1¢ tc ché tyrosinase
dang ké, tang tir 53,88 % (trudc 1én men) 1én 74,28 %
(sau Ién men), chirng t6 qua trinh 1én men c6 kha nang
giai phong hodc bién ddi cac hop chit phenolic,
curcuminoid hodc cic chit chuyén héa lién quan gitp
tang cuong hidu qua trc ché tyrosinase. Mat khac, cac ba
duoc li€u khac nhu Ngai nam 6ng, Ngai bin, Nga truat
va Riéng nép ciing cho thiy xu huéng ting hoat tinh sau
[én men, mac du mirc d cai thién khac nhau. Vi du, ba
Ngéi nam Ong tang tir 28,54 % lén 45,52 %, ba Ngai bun
tang tr 36,50 % 1én 51,28 %, ba Nga trudt va Riéng nép
1an luot dat 53,61 % va 55,22 % sau 1én men, cao hon so
voi trude 1én men. Déng thoi, dich chiét L. plantarum cho
ty 18 (rc ché tyrosinase rat thap (25,31 %), chimg to su gia
tang hoat tinh trc ché tyrosinase ctia bi dugc lidu sau 1én
men 1a do sy bién déi thanh phin hoa hoc trong ba duogc
liéu dudi tac dong L. plantarum. Két qua tir nghién ctru
nay tuong dong véi két qua ctia Songli va cong su (2020),
viéc 1én men ban rin bot ddu nanh véi chung L. casei da
nang cao ham lugng acid phenolic, isoflavone, genistein,
daidzein va glycitein, dong thoi hoat tinh chdng oxy hoa
ciing duoc cai thién dang ké [14]. Khi tinh dau di duoc
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chiét xuat hét, phan ba duoc liéu c6 thé trd thanh ngudn
dinh dudng cho céc vi sinh vat ¢6 loi, trong qua trinh 1én
men cac enzym cellulase, protease, pectinase lignin, va
lipase do vi sinh vt tao ra ¢6 thé lam giam lién két trén
cAu trac thanh € bao thuc vat mot cach hiéu qua, mé rong
viing gian bao va cai thién nang suét chiét xuét cic hoat
chét [15]. Cac chat chuyén hoa dugc tao ra trong qua trinh
trao d6i chat ciia vi sinh vat ciing ¢6 thé phan (mg v6i nhau
dé tao thanh cac hop chit méi [1].

4 Két luan

Nghién ciru di sang loc duoc hoat tinh khang khuén va trc
ché tyrosinase cuia cao chiét 6 loai ba duoc liéu ho
Zingiberaceae sau 1én men boi L. plantarum. Két qua sang
loc cho théy tat ca 6 loai cao chiét ba duoc lidu thir nghiém
déu cho két qua khang vi sinh vat sau khi duoc xtr 1y véi
L. plantarum, dac biét 1a ba Mia do voi duong kinh vong
khang khuan 14 (9,17 £ 1,04) mm (MSSA) va MIC = 5
mg/mL. Ngoai ra, ¢6 5/6 cao chiét ba duoc liéu (ngoai trir
ngai Nam 6ng) cho hoat tinh tic ché tyrosinase cai thién
hon so v6i trude 1én men véi vi khuén L.plantarum (> 50
%), dac biét 1a ba Mia do vai ty 1€ uc ché tyrosinase dat
(78,04 + 1,08) %. Dé tmg dung BDL 1én men trong my
phdm nham tan dung t&i da nguén phé phu phim néng
nghiép, can nghién ctru thém diéu kién t6i wu cho 1én men
pha rin ba Mia do cho hoat tinh sinh hoc tot hon.
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Abstract Essential oils derived from Zingiberaceae such as Curcuma longa, Curcuma involucrata, Curcuma
zedoaria, Boesenbergia rotunda, Costus pictus, and Alpinia galanga (Galangal), possess high economic value.
Therefore, the medicinal residues after essential oil extraction (MR) represent a potential raw material for
enhancing biological activities by microbial fermentation, thereby enabling valorization of this waste by-product.
A total of six MR sampales were moistened with 10-fold diluted MRS medium (MR/medium = 1:1 (w/v)) and
subjected to solid-state fermentation by Lactobacillus plantarum (at a concentration of 108 CFU/g) at 37 °C for 48
hours. MR before and after fermentation were extracted by cold maceration in 96 % ethanol and evaluated for
antibacterial activity against methicillin-susceptible and methicillin-resistant Staphylococcus aureus, as well as for
tyrosinase inhibitory activity. Compared to before fermentation, all MR fermented extracts, especially Costus
pictus, exhibited antibacterial activity and improved tyrosinase inhibition, as indicated by inhibition zone diameter
of (9.17 + 1.04) mm against MSSA, minimum inhibitory concentration (MIC) of 5 mg/mL (MSSA & MRSA), and
tyrosinase inhibition rate of (78.04 + 1.08) %. Overall, the solid-phase fermentation of MR by L. plantarum
effectively enhanced the biological activity of medicinal herbal waste, particularly Costus pictus residue.

Keywords Medicinal residue; Lactobacillus plantarum; solid-state fermentation; antibacterial; tyrosinase
inhibition.
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