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Budc dau phan lap va tuyen chon vi khuan o wa man tiém ning
sinh cellulase, chitinase, xylanase va hyaluronidase
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Tom tit:

Haloarchaea la vi khuin ¢4 wa min, cé kha ning san sinh enzyme hoat dong hiéu qua trong méi truwdng siéu min.
Nghién ciru nay da phén lap 27 chiing vi sinh vat tir canh dong mudi Hon Khoéi, Khanh Hoa (trwdc sap nhip) va sang
loc niim chiing tiém ning thudc nhém Haloarchaea qua thir nghiém dd nhay anisomycin. Céc chiing nay dwoc sang
loc kha ning sinh enzyme phén giai polysaccharide nhuw cellulase/xylanase, chitinase va hyaluronidase bang phwong
phap dia thach sir dung co chat CMC (carboxymethyl cellulose), chitin va acid hyaluronic. Két qua cho thay, chiing
VS7M5.3 ¢6 hoat tinh manh trén ca ba co chit, dic biét véi CMC va acid hyaluronic. Hai chiing VS7M5.1 va
VS7MS5.7 ciing ¢6 hoat tinh enzyme dang chii y. DAy 1a nghién ciru dau tién & Viét Nam tap trung vao vi khuin co
nuoi céy dwoc, phan 13p tir moi trwong siéu man tai df)ng mudi Hon Khéi va sang loc thanh cong cac chiing tiém
nang sinh enzyme phan giai polysaccharlde Nghién cu’u da buée diu xac dinh cac chiing c6 hoat tinh enzyme manh,
dac biét 1a VS7TM5.3, mé ra tiém nang khai thac nguon vi sinh vat ban dia cho cac &wng dung cong nghé sinh hoc.
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Abstract:

Haloarchaea are halophilic archaea capable of producing enzymes that function effectively in hypersaline
environments. This study isolated 27 microbial strains from the salt fields of Hon Khoi, Khanh Hoa (before the
administrative merger), and screened five potential haloarchaea strains using anisomycin sensitivity tests. These
strains were assessed for their ability to produce polysaccharide-degrading enzymes, including cellulase or
xylanase, chitinase, and hyaluronidase, using agar plate assays with carboxymethyl cellulose (CMC), chitin,
and hyaluronic acid as substrates. The results showed that strain VS7MS5.3 exhibited strong activity on all three
substrates, particularly carboxymethyl cellulose and hyaluronic acid. Two other strains, VS7MS5.1 and VS7TMS5.7,
also demonstrated noteworthy enzyme activities. This is the first study in Vietnam to focus on culturable halophilic
archaea isolated from hypersaline environments in the salt fields of Hon Khoi, successfully screening potential
strains for polysaccharide - degrading enzyme production. The study has preliminarily identified strains with
strong enzymatic activity, especially VS7MS.3, highlighting the potential of exploiting local microbial resources for
biotechnological applications.

Keywords: cellulase, chitinase, Haloarchaea, hyaluronidase, xylanase.

Classification numbers: 1.6, 4.6

‘Tdc gia lién hé: Email: khanhhuynh@nitra.vast.vn

‘ %HB%%E 67(11) 11.2025 26



Khoa hoc Tu nhién | Khoa hoc su séng; Khoa hoc Néng nghiép | Cong nghé sinh hoc trong néng nghiép, thily sén s

1. Dt van de

Haloarchaea, hay vi khuén cd wa man, 1a nhom vi sinh vat
phat trién manh trong cac moi truong si€u man nhu hé mudi,
bién Chét va cac dong mudi nhan tao [1, 2]. Cac vi sinh vat
nay co kha nang chiu nong d6 mudi cao nho co ché thich nghi
dac biét, dong thoi san sinh cdc enzyme c6 hoat tinh vuot
troi trong diéu kién khac nghiét. Trong moi truong siéu man,
ngudn carbon chi yéu bao gom cellulose, xylan, chitin va
hemicellulose - nhitng polysaccharide dong vai tro quan trong
trong chu trinh carbon trén Trai Dat [3, 4].

Cellulose, xylan va chitin 13 cac polysaccharide chinh, cau
thanh thanh té bao thuc vat va vo chitin cua dong vat, dai dién
cho nguf”)n carbon hitu co 16n nhat trong h¢ sinh thai trén can
va dai duong [5]. Pé st dung nhitng ngudn carbon nay, cac vi
sinh vat siéu man, bao gf”)m Haloarchaea, san sinh cac enzyme
chuyén bi¢t nhu cellulase, xylanase va chitinase. Cac enzyme
nay khong chi phan giai polysaccharide thanh nang lugng ma
con c¢6 nhitng dic tinh ddc biét nhu chiu médn, bén nhiét va 6n
dinh & pH thap, lam cho Haloarchaea trd thanh ddi tuong tiém
nang trong cac ung dung cong nghiép, xu ly moi truong, ndong
nghiép va thuy san [3].

Dac biét, enzyme hyaluronidase - thuly phan acid hyaluronic
(HA), mét polysaccharide quan trong trong co thé nguoi va
dong vat - dang nhan dugc nhiéu sy cha y. HA doéng vai tro
quan trong trong cac qué trinh sinh hoc nhu di chuyén té bao,
biét hoa, sira chita ton thuong va diéu tri ung thu. Tuy nhién,
trong lwong phén tir cao cia HA lam giam kha ning hap thy va
hiéu qua diéu tri, doi hoi su phat trién cac enzyme sinh hoc an
toan dé cat mach HA, tao ra cac san pham c6 khéi luong phan
tir thap voi ing dung tiém nang trong y-dugc pham [6]. Cac
nghién ctru phén tich hé gen gan ddy da phat hién nhiéu enzyme
thugc nhéom CAZyme (Carbohydrate - Active enzymes) tir
Haloarchaea, trong d6 c6 hyaluronidase, nhdn manh tiém ning
16n ctia nhom vi sinh vat nay trong cong nghé sinh hoc.

Tai Viét Nam, mic do da c6 nhiéu nghién ctiru vé cellulase,
xylanase va chitinase tir vi khuan hiéu khi, vi ndm hogc vi sinh
vat chiu man thong thuong [7-9], cac nghién ciru vé enzyme
tir Haloarchaea van con rat han ché. Viéc nghién ctru nhom vi
khuan c6 nay gip nhiéu thach thirc vi ching kho phan lap va
nudi cdy trong diéu kién phong thi nghiém [10]. Hau hét cac
phén tich vi sinh vat bién hién nay tap trung vao da dang hé gen
(metagenomics), thay vi cac nghién ctru thuc nghiém vé kha
ndng san sinh enzyme [11, 12].

Trong nghién ctru ndy, chung ti da phan lap va tuyén chon
cac chung Haloarchaea tir dong mudi Hon Khoi, tinh Khanh
Hoa, Viét Nam (trude sap nhap). Muc tiéu chinh 13 xac dinh cac
chiing ¢6 kha nang san xut enzyme thuy phéan polysaccharide
(cellulase, xylanase, chitinase va hyaluronidase), tir d6 tim kiém
ngudn enzyme dac biét phuc vu cac ing dung cong nghé sinh
hoc hién dai. Day 1a budc d4u tién dé khai thac tlem nang tu
ngudn tai nguyén vi sinh vat ban dia, dong thoi cung cap dir lidu
thuc nghiém gop phan phat trién linh vuc cong nghé sinh hoc.
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2. Vat liéu va phuong phap nghién ciu

2.1. Vit liéu

Mau dugc thu thap tai canh déng mudi Hon Khoéi, xa Ninh
Diém, huyén Nin}} Hoa, tin}l th’lnh Hoa, mdt trong nhiing khu
vuc san xuat mudi 16n nhat mién Trung Viét Nam vao thing
6/2Q23. Mau dugc thu thap tur cac vi tri dugc chon tai rufng
muoi, chira trong chai nhya v6 tring, bao quan ¢ 4°C va chuyén
vé phong thi nghiém (hinh 1).
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va trim tich
Hinh 1. Dia diém thu mau & cac ruéng mubdi Hon Khéi, xa Ninh
Diém, huyén Ninh Hoa, tinh Khanh Hoa vao thang 6/2023.

Vs7 Nudemudi  12°32'16.735"N 165 36,5 7,60

VS8 Nuéemudi  12°32'20.868" N 320 42,8 6,80

vgg  Nwbemuoi 0353 4967 N 340 60,2 6,90
va tram tich

Cac hoa chét sir dung trong nghién ciru: xylan (Megazyme,
Ireland) cellulose (Sigma, Dirc), chitin (Sigma, Ptc), cao chiét
nam men (YE) (Merck, Buc), peptone (Sigma, Dirc), khang
sinh anisomycin (Santa Cruz, My), hyaluronic acid chiét xuét
tir ddy rén nguoi (HA) (Sigma, Puc) va cac hoa chit khac déu
¢6 ngudn gdc tir hing Sigma, Prrc.

2.2. Phwong phap nghién ciru

Phirong phap phan ldp co khudn Haloarchaea: Mot lugng
100 pl tur m01 mau duoc cdy vao moi trudong ting trudng
(MGM) véi nong do mubi 23% (w/v). Méi truong MGM bao
g@)m: 1% (w/v) chiét xuat dau tuong, 0,5% chiét xuat nim men,

1,5% agar va cac loai mudi: 3,1 M NaCl, 0,1 M MgClL,.6H,0,
0,1 M MgSO,.7H,0, 0,07 M KCl va 5x10° M CaCl, ZHO
(dung dich CaCl duoc tiét tring riéng trude khi bo sung vao
moi truong). Do pH cua moi truong duge diéu chinh trong
khoang 7,2-7,4. Cac miu di cdy dwoc 0 & 40°C trong thoi gian
t6i da mot thang. Cac khuén lac s& moc trén mang loc va tiép
tuc duoc chuyén sang moéi truong MGM nhiéu lan dé duoc
dong thuan. Cac ching nay dwoc luu trit ngdn han trong tii lanh
va str dung nito 1ong dé bao quan lau dai ¢ -80°C [13].

Thie nghiém d¢ nhay cua vi sinh vat déi véi khang sinh:
Dé xé4c dinh céc chung Haloarchaea trong s cac ching vi sinh
vat da phan lap, thir nghiém d¢ nhay khang sinh anisomycin
duoc thyc hién bang phuong phap khuéch tan dia thach. Mdi
dia thach dugc st dung chua 30 pg khang sinh anisomycin
[3, 13]: Céc chung vi sinh vat nhay cam vdi anisomycin dugc
lya chon dé tiép tuc sang loc kha ning sinh enzyme thiy phan
polysaccharide, bao gém chitinase, cellulase, xylanase va
hyaluronidase.

Sang loc Haloarchaea theo dinh hwong sinh enzyme thiy
phdn chitin: D& sang loc dinh tinh kha ning sinh chitinase, céc
chiing ¢6 khuén thuan dugc cdy trén méi truong thach MGM
khong chira peptone, bd sung 23% (w/v) mudi va 1% (w/v)
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chitin ngudn carbon duy nhat, 4 & 40°C trong 15-30 ngay.
Ving trong sudt xung quanh cac vung sinh khoi vi sinh vat chi
thi sy sinh chitinase [13].

Sang loc Haloarchaea theo dinh hwong sinh enzyme thuy
phan cellulase/xylanase: Dé sang loc dinh tinh kha ning sinh
cellulase/xylanase, cac ching ¢ khudn thuan dugc cdy trén
mbi truong thach MGM khong chita peptone, bd sung 23%
(w/v) mudi va 1% (w/v) CMC nguén carbon duy nhét, o &
40°C trong 15-30 ngay. Sau do, dia moi truong dugc nhudm
v6i dung dich thudc nhudm iodin trong 15 phut, cudi cing dia
thach duoc rira lai voi nude nhiéu 1an dé nhin thiy vong phan
giai rd rang, ching vi sinh thuy phan CMC sé tao ving khong
mau xung quanh diém sinh khéi vi sinh vat phat trién.

Phuong phap sang loc Haloarchaea sinh hyaluronidase: Hoat
tinh hyaluronidase dugc danh gia bing phuong phap khuéch tan
dia thach. Mo6i truong thach duge chuan bi véi cac thanh phfin: 1%
thach Noble, 0,4 mg/ml hyaluronic acid, 1% mudi NaCl, albumin
huyét thanh bo (BSA) va 0,1% sodium azide, tao ra cac giéng
duong kinh 6 mm trén dia thach. Dé kiém tra hoat tinh enzyme, 0,1
ml dung dich nuéi cy vi sinh trong méi trudng MGM duge thém
vao timg giéng. Sau do, cac dia duoc i ¢ 37°C trong 3-5 ngay, tiép
theo nhudm dia thach voi dung dich acid acetic 2N trong 30 phit.
Trong moi trudong nay, hyaluronic acid khong bi phan huy sé tao
thanh két tua, lam ving thach xung quanh giéng tré nén mo duc.
Céc ving trong sudt xuat hién quanh giéng 14 ddu hiéu cua hoat
tinh enzyme hyaluronidase, cho thdy sy phan hay hyaluronic acid
bai enzyme do vi sinh vat tiét ra.

Phuong phdp xii Iy 56 li¢u: Cac thir nghiém dénh gid hoat
tinh enzyme dugc thuc hién it nhat ba lan 13p lai doc 1ap.

< L R
3. Ket qua va ban luan

3.1. Két qud phén lgp 6 khudn tir cdc miu thu ¢ dong muéi
Hon Khoi

Khu vue Hon Khoi, tinh Khanh Hoa, ndi tiéng vdi cac canh
df”)ng mudi tu nhién, tao nén moi truong siéu man dac trung va
ly tudng cho sy phat trién cta cac vi sinh vt wa man, dic biét 1a
vi khuén cd. Cac hé sinh thai siéu man nay dong vai tro nhu mot
nguon tai nguyén quy gia dé nghién ctru cac vi sinh vat ua cuc,
von ¢ kha nang sinh ton va hoat dong hiéu qué trong diéu kién
khic nghiét.

Hinh 2. Cac chuing vi sinh vat trén méi trwong phan lap sau 3 tudn nuéi cay va mét

s6 khuan lac da dwoc lam thuan.
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Tir 4 mau thu nhan tai rudng mudi Hon Khoi, tinh Khanh
Hoa, da phan lap dugc 27 chung vi sinh vat, mot s dic diém
cta vi sinh vét phan 1ap dugc thé hién ¢ hinh 2. Trong tdng s6
27 chiing vi sinh vat da dugc phan lap, mau VS9 c6 s6 luong vi
sinh vat dugc phan lap nhiéu nhét (12 chung), tiép theo 1a mau
VS8 (7 ching), VS7 (5 chung), thip nhit 1a VS1 (3 chung).
So voi nghién ctru cua M.Y. Bafghi va cs (2019) [13] (phan
1ap dugc 500 chung tur 3 mau), s6 lugng chung phan 1ap trong
nghién ciru nay thp hon. Su khac biét co thé bat nguon tur diéu
kién moi truong, nhu nong d6 mudi, ham lugng chét hitu co
hodc phuong phap phan lap. Cu thé, ham lugng mudi trong céc
mau ciia nghién ciru nay dao dong tir 165-375 g/l, cao hon rat
nhiéu so voi mirc 2,3-2,8 g/l trong cac mau ciia M.Y. Bafghi va
¢s (2019) [13]. Piéu nay cho thiy, cac chung vi sinh vét dugc
phén lap trong nghién ctru nay la nhiing chung cé khd nang
thich nghi va ton tai & diéu kién siéu man, dic trung cua moi
truong déng mubi. Ngoai ra, nhiét do tai thoi diém thu mau dao
dong tir 36,5 dén 60,2°C va méi truong nudi cdy dwoc duy tri
& 40°C trong 4 tuan nudi cdy, cho thy cac ching vi sinh vat
nay ciing c6 kha nang chiu nhiét cao, phit hop véi cac diéu kién
khéc nghiét cia méi truong siéu man.

Hinh anh cac dia phan l4p cho thiy cac chung vi sinh vat co
s khac biét rd rét vé hinh thai khuan lac, bao gém kich thudc,
mau sic va bé mit khuan lac. Dic biét 1 cac khuén lac c6 mau
d06 hodc hong va két hop véi cac thong tin tir cac nghién ciru
trudce day, co thé dy doan rang day 1a cic chung c6 khuan co
kha nang thudc cac ho Haloarculaceae, Halobacteriaceae va
Haloferacaceae. Céc ho nay bao gdm cac chi nhu Halorubrum,
Haloferax va Haloarcula, von phd bién trong moi truong siéu
man va thuong thé hién mau sac khuan lac dic trung do sy hién
dién cua sic to carotenoid nhu bacterioruberin [14].

Vi didu kién d6 man cao (165-375 g/1) tai ddng mudi Hon
Khoi, cic ching phan 1ap dugc nhiéu kha ning 1a cac loai ua
min cuc doan (extreme halophiles), phii hop véi cac loai ¢6
khuin da dugc nghién ciru [15]. Hon nita, két qua phan tich
metagenomics trong mot cong bd lién quan cua chung toi da
xac dinh rang, cic nhom ¢b khuan chinh trong mau nghién ctru
bao gom Halorubrum, Halobacterium va Haloarcula tir cac ho
Halobacteriaceae, Haloferacaceae va Haloarculaceae. Dic
biét, mau VS7 c6 swhién dién cao ciia nhém Nanohaloarchaeota
(78,5%), cho thdy tinh dic thu vé diéu kién moi truong siéu

man tai khu vuc déng mudi nay [16].

Trong s6 27 chung vi sinh vét duoc phan
lap, dé bude dau xac dinh ching thudc nhom
¢b khudn hay vi khuan chiu min, chiing toi tién
hanh thtr nghiém d¢ nhay cam voi khang sinh
anisomycin [13]. Anisomycin 1a mot khing
sinh dugc biét dén voi kha ning (i che tong
hop protein ¢ sinh vat nhan thyc va ¢6 khuan
bang cich gan vao Vi tri trung tim peptidyl
transferase trén ribosome, ngan chan sy hinh
thanh lién két peptide trong qua trinh dich ma.
Tuy nhién, ribosome ctia vi khuan nhan so,
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bao gém ca vi khudn chiu min, c6 ciu trac khac biét tai vi tri
nay, khién anisomycin khong thé gan két hiéu qua, dan dén
su khang thudc ty nhién ¢ cac vi khuan nay [17]. Két qua
cho thdy, c¢6 5 ching vi sinh vat nhay cam véi anisomycin,
bao gdm VSIM2.1.4, VSTMS5.1, VSTM5.3, VSTM5.7 va
VS7MS5.11. Céc chang vi sinh vt nay dugc sit dung dé
sang loc kha ning sinh enzyme phan cét chitin, cellulose/
xylanase va HA.

3.2. Két qud sang loc Haloarchaea co kha nang
sinh enzyme phdn cat chitin, cellulose/xylanase va acid
hyaluronic

Haloarchaea 1a nhém vi sinh vat cuc doan, c6 kha nang
thich nghi va phat trién trong méi trudng c6 néng do mudi
cao, ddng thoi c6 tiém nang tng dung 16n trong cac quy trinh
cong nghé sinh hoc hién dai, nhd kha ning tong hop cac
enzyme hoat dong hiéu qua & diéu kién khic nghiét. Trong
nghién ctru nay, 5 chung vi sinh vat, bao gdm VS1M2.1.4,
VS7M5.1, VSTMS5.3, VSTMS.7 va VSTMS.11, da dugce
sang loc kha nang phan giai polysaccharide, cu thé véi cac
co chét sir dung 13 chitin, CMC va acid HA. Két qua thu
nghiém dugc trinh bay chi tiét ¢ bang 1 cho thiy, cic ching
nay c6 tiém ning san sinh enzyme v&i hoat tinh phan giai rd
rét trén céac co chit polysaccharide thir nghiém.

Bang 1. Hoat tinh trén cac co chét chitin, carboxymethyl cellulose
va acid hyaluronic cua Haloarchaea.

Ky hi¢u Hoat tinh enzyme trén cic co chat
chung cb - 0
Kkhudn Chitin € oxymethy ci .

cellulose hyaluronic
VSIM2.14  +- - +-
VSIMS.L - +- ++ T+
VSIMS3  ++ +H ++H
VSIMS.7T  ++ = +- §

Dia thach carboxymethyl cellulose

VSTMS.IL - +- - +

+/-: Hoat tinh rat yéu hodc khong ré rang; +: Hoat tinh yéu; ++: Hoat
tinh trung binh; +++: Hoat tinh manh.

Két qua bang 1 cho thy su khac biét dang ké vé hoat tinh
enzyme gitra cac chung c¢d khuan phan 1ap. Trong d6, ching
VS7MS5.3 va VS7MS5.1 nbi bat véi hoat tinh cao trén CMC,
cho thay kha ning san sinh enzyme cellulase va xylanase.
DPay la cac enzyme quan trong trong cong nghiép nang luong
sinh hoc, dic biét trong viéc chuyén hoa lignocellulose
thanh nhién li€u sinh hoc nhu bioethanol [18]. Ngoai ra,
trong linh vuc xur 1y sinh hoc, enzyme cellulase va xylanase
tir cac chung nay c6 thé dwuoc tmg dung dé phan hily chat
thai nong nghiép giau hgnocellulose trong moi trudng man,
gitip giam thiéu 6 nhiém va tao ra cic san pham c6 gia tri.

Hoat tinh chitinase dugc ghi nhan ¢ muc trung binh dbi
v61 VSTMS.3 va VS7MS.7, trong khi cac chung khéc c6 hoat
tinh yéu hodc khong rd rang. Cac enzyme chitinase khong
chi hd trg xtr 1y sinh hoc chét thai nhu vo tdm, cua ma con tao
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ra cac san phém gia tri gia tdng nhu N-acetylglucosamine,
mot hop chét quan trong trong y hoc va cong nghiép thuce
pham. Tai Viét Nam, mic du dd co nhiéu nghién ciru vé
vi sinh vt sinh chitinase nhu Aspergillus spp. [9], Bacillus
spp. [19] cac nghlen clru vé ch1t1nase tir ¢6 khuédn van con
han ché. Do d6, két qua nay cung cip thong tin méi, gop
phan m¢ rong pham vi nghién ctru vi sinh vat sinh enzyme
tai cac khu vuc siéu mén trong nudc.

Vé kha ning sinh hyaluronidase, ching VS7M5.3 thé
hién hoat tinh cao nhit, trong khi VS7MS5.11 dat murc trung
binh va cac chiing khac ¢6 hoat tinh thap hon. Hyaluronidase
la enzyme thuy phan HA, mdt polysaccharide quan trong
tham gia vao cac qua trinh sinh 1y va bénh 1y nhu di chuyén
té bao, stra chira t6n thuong va hd tro diéu tri ung thu [6].
Su 6n dinh cla enzyme nay trong moi truong méan cao tu
céc chung c¢6 khuén co the mo ra tiém ning ing dung trong
y hoc, dac biét 1a san xuét cac ché pham HA c¢6 trong lugng
phan tir thap.

Nhin chung, ching VS7M5.3 ndi bat véi hoat tinh
enzyme cao trén ca ba co chat, cho thiy tiém ning tmg dung
da dang trong cac nganh cong nghiép lién quan dén ning
luong sinh hoc, xir 1y chét thai va y sinh hoc. Céc phat hién
nay khong chi lam phong phu thém dit liéu vé vi sinh vt
tai Viét Nam, ma con mo ra huong khai thac cac enzyme tir
c6 khuan trong moi truong khic nghiét, gop phan vao phat
trién cong nghé sinh hoc bén viing.

4. Két luan

Nghién ctru da phan ldp va sang loc thanh cong 27
chung vi sinh vat tor méi truong siéu man tai rudng mubi
Hon Khéi, tinh Khanh Hoa, trong d6 c¢6 5 chung dugc xac
dinh thuéc nhom Haloarchaea nho kha nang nhay cam véi
anisomycin. Pay 1a cac chiing ¢6 khuin nuéi cdy duoc trong
diéu kién phong thi nghiém, mét budc quan trong trong viéc
nghién ciru va khai thac tiém nang ctia nhom vi sinh vat nay.
Két qua sang loc cho thay, hai chiing c6 hoat tinh phan giai
manh véi CMC, mot ching ¢6 hoat tinh cao véi hyaluronan
va hai chiing khac thé hién hoat tinh trung binh trén co chat
chitin, ching t6 kha nang sinh enzyme cellulase, xylanase,
chitinase va hyaluronidase. Nhitng phat hién nay khong chi
khang dinh kha nang sinh enzyme phan giai polysaccharide
cua cac chung co khuan, ma con mé ra huong nghién ctru
sau hon dé thu nhan enzyme va phat trién cac ing dung
trong cong ngh¢ sinh hoc.

LO1 CAM ON

Nghién ctru nay duoc thyuc hién véi su hd trg kinh phi tir
Nhiém vu hop tac qubc té ma sé QTIT01.01/23-24. Chiing
t6i xin tran trong cam on su hd tro quy bau tir nhitng nguodi
nong dan va chi nhan cta canh dong mudi Hon Khéi, xa
Ninh Diém, huyén Ninh Hoa, tinh Khanh Hoa trong qua
trinh thu thap mau.
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