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Nghién ctu dugc tién hanh thu thip cac miu dua cai
(Brassica juncea Coss) tai cho Thu Bac - Thanh phd Hb Chi
Minh, sau d6 xac dinh ham luong nitrat theo ngay u chua bing
phuong phap so mau véi Natri salixylat. Tir 10 mau dua cai khac
nhau dugc thu thap tai chg tién hanh phan 1ap, tuyén chon vi khuan
c6 kha nang phan giai nitrat trén moi truong dac trung Giltay chua
co chat 1a KNOs, két hop véi kiém tra cac dic tinh sinh héa cua
cac chung phan 1ap duogc, két qua thi nghiém cho théy ham luong
nitrat ctia 10 mau dua cai trén thi tredng cho thiy ham luong nitrat
khong dat tiéu chudn c6 ham lugng 2.000 - 5.000mg/kg theo quy
dinh ciia T6 chirc Y té thé gioi (WHO) & cac ngay tht nhét, hai va
ba trong thoi gian 18n men va chi tiéu dat tiéu chuan sau 4 va 5
ngay l1én men. Qua trinh phéan 1ap vi sinh phan nitrat da sang loc
dugc 6 dong vi khuan c6 kha ning khir nitrat trén moi trudng
Giltay va tuyén chon 2 dong vi khuén c6 kha nang khir nitrate cao
khi nudi cdy trén moi truong dich thé nitrat. Két qua khao sat ham
lugng nitrat trong dwa cai & cac mau bo sung vi khuan M1, M2
cho thdy ham lugng nitrate thdp hon so v&i nhitng mau khong bo
sung vi khuan. Tién hanh giai trinh ty, so sanh va phan tich pha
hé thu muc di truyén phét sinh loai theo phwong phap Neighbor-
joining xé4c dinh loai vi khudn c6 kha ning chuyén hoéa nitrate 1a
Bacillus aryabhattai.

ABSTRACT

The study was conducted to evaluate the nitrate reduction in
fermented mustard cabbage and determine the nitrate level during
the fermentation process. A total of 10 samples of fermented
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mustard cabbage were collected from some retailers at Thu Duc
market. The samples were used to determine the nitrate
concentration using color compared with sodium salicylate. Then
we isolated and cultured the strains of nitrate-reducing bacteria in
a specific Giltay medium containing KNO3z, as well as testing
biochemical characteristics. The cabbage was fermented with
additional nitrate-decomposing bacteria and the nitrate
concentration was compared with the control treatment. The
experimental results showed that the nitrate level of the 10
collected samples of fermented cabbage varied between 2.000 -
5.000mg/kg, exceeding the allowable level of the World Health
Organization (WHO), during the three first days of the
fermentation. The standard indicators were achieved after 4 and 5
days of the fermentation. In this study, we isolated at least 6
bacterial strains capable of reducing nitrate in a Giltay medium

Keywords: and selected two bacterial strains from others. The results of
Bacillus aryabhattai, sequencing, identification and phylogenetic analysis based on NJ
denitrifying bacteria, method showed that two strains of denitrifying bacteria are
fermented cabbage Bacillus aryabhattai.

1. b3t van dé

Dua cai mudi chua 1a mot loai rau 18n men truyén théng o Viét Nam tir cai be dira mudi
(Brassica juncea Coss), hé vi sinh khuan acid lactic trong loai rau 1&én men nay bi anh huong
boi cac qué trinh 1én men khac nhau va diéu kién méi truong, (Chao, Wu, Watanabe, & Tsali,
2013). Ddi véi céc loai rau cai thuong sir dung phan dam uré dé cham bon, qua trinh 1én men
s& khién ham luong nitrat ¢ trong rau bi khir thanh nitrite. Qua trinh 1én men nitrat trong md
thuc vat chuyén thanh nitrite, ndng do nitrite ting theo thoi gian, ting cao trong vai ngay dau
va giam dan khi dua di vang va ting cao trd lai khi dua bi hu hong (Park & Cheigh, 1992;
Spoelstra, 1985). S6 lugng nhiéu nitrat tiéu thu gian tiép qua thuc pham c6 thé gay hai cho stc
khoe (Chan, 2011; Leszczynska, Filipiak-Florkiewicz, Ciéslik, & Sikora, 2009). Trong hé théng
tiéu hoa, nitrat c6 thé chuyén doi thanh nitrit do d6 phan &ng véi cac amin san xuat cac hop
chat N-nitroso nhu Nitrosamin c6 kha nang gy ung thu ¢ da day (Santamaria, 2006; Yordanov,
Novakova, & Lubenova, 2001). Nitrit con 1a mot trong nhiing chét chuyén bién oxyhemoglobin
thanh chat khong hoat dong duoc goi 1a Methemoglobin lam giam qué trinh van chuyén oxy
trong mau (Greer, Shannon, American academy of pediatrics committee on nutrition, &
American academy of pediatrics committee on environmental health, 2005; Le & Nguyen,
2012). Pic biét, rau 1én men nam trong danh sach cua t6 chuc Y té thé gidi canh béo co chat
gay ung thu (World Health Organization, 2012).

Qua trinh 1én men lactic trong rau qua mudi chua Ia két qua hoat dong cia mot sb vi
khuan va mot sé nim men, vi du nhu trong bip cai hoat dong manh 1a Bacillus brassicae
fermentati, Lactobacillus brevis, Leuconostoc mesenteroides, Luteimonas cucumeris va
Lactobacillus pentoaceticus. Qua trinh 1én men lactic con c6 thé gay ra bai B. leichmani, B.
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beyerincki, B. ventricoccus va mot sb vi sinh vat khac. Céc vi sinh vat lactic c6 hoat dong khac
nhau nén cuong d6 1&n men lactic cua san pham phu thudc vao hé vi sinh vat c6 trong d6. Dang
ctia hé vi sinh vat cling anh hudng téi tinh cht dic trung cua san pham cudi ciing caa qué trinh
phan huy duong (Quach, Nguyen, & Nguyen, 2008).

Quy trinh 1én men 1am dua cai mudi chua ban ra thi truong ¢ Viét Nam duoc thyuc hién
khac nhau tuy theo viing, mién, va néu san pham bén trén thi trudng duoc 1én men khong diing
quy trinh s& gay nguy hiém dén stc khoé ciia con ngudi. Do dé, viéc loai bo hoic lam giam
nitrat trong thuc pham trudc khi dua vao sir dung 12 rat can thiét. Nghién ciu nham muc dich
phan 1ap, tuyén chon va dinh danh cac dong vi khuan phan giai duoc ham lwong nitrat c6 trong
dwa mudi chua va tng dung chung dé 1&én men dwa mudi chua tai cho Thu B, Thanh phd Ho
Chi Minh.

2. Vit liéu va phwong phap
2.1. Vat liéu

- Nguyén liéu: 10 mau dua cai mai mudi chua trong vong 24h sir dung trong nghién cau
duoc thu mua ngau nhién tai mot sé dia diém ¢ cho Thi Bic;

- Hoa chat: Chat chuan KNOs: say khan khong lan nitrite, nudc cat, Natri salixilat,
H2S04 dam dac, C4HaKNaOs.4H20, NaOH;

- Méi trudng nudi cdy va phan lap: Méi truong Giltay; méi trudng O/F (méi trudng phat
hién kha nang oxy hoa hoac Ién men glucose); méi truong VP-MR (méi truong phat hién cac
san pham acid tir qué trinh chuyén héa glucose); mdi truong urea (phat hién enzyme urease);
moi truong phenol red lactose broth (kha nang 1én men lactose); moi trudong nutrient agar (thi
kha nang di dong);

- Phuong ph&p nhuom Gram, khtr nitrat, di dong, Oxidase, hoat tinh catalase, I&n men
glucose, 1én men lactose, su dung citrate, sinh indole, tan chay gelatinenase;

- Héa chat ly trich DNA, thuc hién phan ang va chay dién di san pham PCR. Dung dich
dém TE Buffer (pH=8), CH3COONa 3M, cbn 99%, Ethanol 70%, nudc cat khirion. PCR buffer
0,5 X, Gotaq green Master Mix (Promerga, USA) MgCl, 2mM, M&i dNTP 200uM, mdi xudi
0,51M, mbi nguoc 0,5uM, Taq DNA polymerase 1 1U, Agarose 1%, TBE (Tris borate EDTA)
(pH=8) 0,5X, thuéc nhuom Blue gel loading buffer 6x.

2.2. Phwong phdp nghién ciu
2.2.1. Thu thdp mau

Cach tién hanh: 10 mau dua cai duoc mua vé dé trong hii nhya 1 lit dd duoc vo trang.
MJdi miu dua cai dem phan tich duoc 13p lai 3 1an va khao sat ham lwong nitrat lién tuc trong 5
ngay sau khi u chua 1 ngay theo phuong phap so mau vai natrisalicylate.
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2.2.2. Khao sat ham lrong nitrat trong mdu dwa cdi mudi chua bang phirong phdp so
mau voi Natri salicylate

Hop chat nitrat trong mau phan tng véi Natri salixylate trong méi truong axit cho mot
phtrc ¢6 mau vang cua mudi axit nitrosalixylic. Sau d6 do do hp thu quang ¢ budc séng 410
nm. Phuong phap xac dinh theo TCVN 4562-88.

2.2.3. Phan Idp, tuyén chon va kiém tra chung vi khudn cé khd ndng chuyén héa nitrat
trong dira cdi mugi chua

L4y 10 mau dua cai dd dugc thu mua, pha lodng cac mau nude dwa cai ¢ cac nong do
107,10, 10"*, 10°° bang nudce cit vo tring. Cho 15ml méi trudng thach dic trung Giltay da tiét
trang vao dia petri. Dung micropipet hat 0,1ml mau nudc dua cai pha lodng 10° dan déu trén
mat thach bang que gat thay tinh vo trung Sau d6 u ¢ nhiét do 37°C trong vong 24 gio. Chon
loc nhitng khuan lac tron, c6 mau trang sira, duc, ¢6 kha nang moc trén maéi trudng nudi cay,
tién hanh cdy phan lap va Iam thuan ciing trén méi truong Giltay (Nguyen, 2009). Céc chung
sau khi dugc 1am thuan va duoc hoat héa trén méi truong thach nghiéng o ¢ nhiét do phong
trong thoi gian 18-24 gio. Sau d6, thuc hién nhuom Gram va thir kha nang khir nitrat bo test
NOs. Lya chon 2 chang vi khuan c6 kha ning chuyén hda nitrat cao nhét.

Céc chung vi khuan c6 kha nang chuyén hoa nitrat trén méi truong Giltay, dugc nudi
cay trong madi trudng dich thé nitrat, 1an Iuot thuc hién cac thir nghiém sinh héa: thir nghiém di
dong, catalase, oxydase, thur nghiém O/F, 1én men lactose, len men glucose, thir nghiém citrate,
indole, VP, gelatine, thir nghiém urea. Viéc kiém tra thém cac dic tinh sinh hoa khac s& gidp
ich cho viéc dinh danh cac chung phan lap duoc. Vi khuan s& duoc phan loai dya theo khod
phén loai cua Bergey va Breed (1957).

2.2.4. B sung vi khudn vao quy trinh mudi chua dwea cdi va xdc dinh ham lwong nitrat
trong mau dua cdi bang phwong phdp so mau véi natrisalicylate

Thi nghiém dugc bd tri nham dénh gia kha nang khir nitrat trong dua cai cia cac chiing
phan lap duoc. Cac nghiém thirc dugc bé tri trong hii nhya 1 lit, mdi hii chira 500g dua cai. Thi
nghiém gom 4 nghiém thirc (NT): 3 nghiém thirc c6 bd sung vi khuan chuyén héa nitrat va mot
nghiém thirc d6i chitng, mdi nghiém thic 1ap lai 3 1an. Thong qua qua trinh khao sat quy trinh
mubi chua dua cai & quanh khu chg Thu Birc dong thoi tham khao cac tai liéu lién quan. Tién
hanh mudi chua dwa cai véi thoi gian thir nghiém 13 5 ngay.

Nghiém thirc 1 (BC): mudi dua cai khong b6 sung vi khuan.
Nghiém thirc 2: bo sung 1ml (108 - 107cfu/ml) canh truong chiing M1,
Nghiém thirc 3: bo sung 1ml (108 - 107cfu/ml) canh truong chiing M2.

Nghiém thirc 4: b sung két hop 0,5ml canh truong ching M1 va 0,5ml canh trudng
chiing M2 ¢é mat d6 khoang 10° - 10”cfu/ml.

Céch tién hanh: Mbi truong dich thé nitrat (Tran, 2002) dugc chuan bi trong 2 binh tam
giac 250ml véi 100ml méi trudng/binh va duoc hap khi tring ¢ 121°C trong 20 phat. Cay
ching M1 va M2 tir 6ng thach nghiéng vao méi trudng di chuan bi, mang di 1ic & nhiét do
37°C véi tde do lac 100 vong/phat trong 48 gid. Canh truong vi khuan sau 48 gio nudi ciy thu



146 Vo Thi Xuan Huong va cong su. 7ap chi Khoa hoc Pai hoc M Thanh pho”’Hﬁ Chi Minh, 713(1), 142-155

dich dung dé b sung vao céc nghiém thie ddng thoi xac dinh mat do vi khuan tai thoi diém
sau 48h.

- Phuong phép x4c dinh ham luong nitrat sau khi mudi chua dua cai bang phuong phap
so mau vai natrisalycilate theo TCVN 4562-88, tién hanh khao sét lién tuc trong 5 ngay;

- Phuong phap dénh gia cac thong sé méi truong thi nghiém: tién hanh do pH 1 1an/ngay
vao llc 8 giv bang may do pH. Méu dua cai duge dénh gia vao 2 thoi diém sau ngay Ién men
thir nhat va thir nam dé xac dinh lugng acid tong sé bing phwong phap chuin d Therne;

- Xac dinh mat do té bao vi khuan chuyén héa nitrat & ngay thtr nhat va th nam sau khi
mudi dua.

2.3. Phwong phap phéan tich
2.3.1. Xdc dinh ham leong nitrat trong duwa cdi muéi chua

Cong thirc xac dinh ham lugng nitrate dya vao phuong trinh dudng chuan nitrate bang
phuong phap quang phé UV-Vis. Ham lugng nitrat trong 1 kg dua céi dugc tinh theo cong thirc
nhu sau (mg/kg):

Cx = Vaml = Vam2 = K = 62 (1)
m = n = 101

Cx ndng d6 NOs™ tinh theo dwdng chuan (mg/l); Vdml1 1a thé tich dinh muc - 400ml;
Vdm?2 1a thé tich dinh muc khi cho thudc thir - 13ml; K d6 pha lodng - 20; m khéi luong mau
phan tich - 50g; n la thé tich hit miu dé do OD, 5ml.

2.3.2. Pinh danh vi khuan bang kj thudt sinh hoc phan tiz

Tach chiét DNA vi khuan bang phuong phap dun s6i: Mau vi khuan duoc nudi cy ting
sinh & nhiét 6 37°C trong 24 gid. Sau d6 hiit 1ml ting sinh vi khuan cho vao éng tube eppendorf
1,5ml ly tam 8000 vong/phut trong 3 phut, loai bo dich nudi cay thu két tia. Sau d6 thém 300ul
TE buffer, votex dé tron déu té bao vi khuan. Cho vao ndi nuéc dang sdi & 100°C trong vong
15 phiit. Sau d6 sb¢ nhiét & - 20°C trong 5 phat va ly tam 13000 vong/phut trong 5 phat. Tiép
tuc hit 200pl dung dich néi phia trén cho vao éng tube 1,5ml méi, cho thém 20ul CHsCOONa,
600l Etanol 70% i trong tu - 20°C trong 1 dén 2 gid. Ly tdm 13000 vong/phut, bo dich ndi dé
kho trong 10 phut ¢ nhiét &6 phong. Cubi cung cho them 50ul TE buffer hodc nudc cat khir ion.
B4o quan mau DNA & - 20°C.

Phan tng tién hanh voi cap moi khong chuyén biét nham khuéch dai vung gen
16SrRNA16S-rRNA-F(5-AGAGTTTGATCCTGGCTCAG-3Y); 16S-rRNA-R(5'-
AAGGAGGTGATCCAGCCGCA-3") (Rezaee, Godini, Dehestani, & Kaviani, 2010). Thuc
hién phan &g PCR vai tong thé tich 25ul: 1,25ul primer-F; 1,25ul primer-R; 1l mau DNA;
12,5ul GoTaq polymerase vao ong tube PCR. B6 sung thém 9ul nude cat kha ion. T4t ca déu
dugc tron déu trude khi thuc hién phan ang PCR. Quy trinh chay phan tmg PCR theo chuong
trinh luan nhiét nhu sau: 95°C trong 4 phut, sau d6 1ip lai 30 chu ky véi cac budc nhu sau: Bién
tinh 95°C trong 30 gidy, bat ciap moi ¢ 53°C trong 30 gidy, tong hop DNA ¢ 72°C trong 1 phit.
Cubi cung phan wng duy tri & 72°C trong 5 phat. Bao quan ¢ 4°C. San pham PCR duoc dién di
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trén gel agarose 1%, trong dung dich dém TBE buffer 0,5X & 100V, 90mA trong 20 phat. Tron
déu mau va loader vai ti 1&: 0,5l loadingdye buffer 6X va 5ul san pham PCR vao trong cac
giéng cua gel va duoc chup biang may doc va chup anh gel MultiDa-It Digital Imaging System.
Thang chuan 100bp duoc mua tir cdng ty Fermentas.

San pham PCR viing 16S-rRNA duoc giri giai trinh tu tai cong ty First Base, Malaysia.
Trinh ty cua san pham PCR duoc so sanh véi trinh tu 16S rRNA cua cac loai vi khuan Bacillus
khéc trén ngan hang gen bao gdm: B.firmus (HQ397586.1); B. thuringiensis (KJ000207.1);
B.infantis (KT719573.1); B.drentensis (KMO041133.1); B. megaterium (KF419123.1);
B.aryabhattai (KP706808.1); B. cereus (KR709243.1); B. pumilus (KT273321.1); B.safensis
(KP940383.1); B.amyloliquefaciens (KR010178.1); B. methylotrophicus (KT216570.1); B.
vallismortis (KT216619.1); B. subtilis (KP699121.1); B. tequilensis (HF562894.1); B.
licheniformis (KT274776.1); B. sonorensis (KP296232.1) va Pseudomonas putida
(EU833948.1) thong qua viéc st dung chuong trinh BLAST (National Center got
Biotechnology Information, Bethesda, MD). Cay di truyén ctia nhitng trinh tu nay dugc xay
dung bang phuong phap Neighbor-joining trong phan mém Mega 6.0 véi 1000 1an lap lai
(Tamura & Kumar, 2002).

3. Két qua va thao ludn
3.1. Két qua khdo sdat ham lwong nitrat cé trong dwa cdi mudi chua

Xac dinh ham luong nitrat dinh ky 24 gid mot 1an lién tuc trong 5 ngay. Két qua duoc
thé hién ¢ Hinh 1.
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Hinh 1. Biéu d6 thé hién su bién thién ham luong nitrat trong dura cai theo thoi gian

Sau khi khao sat ham luong nitrat trén 10 mau dwa cai trong 5 ngay lién tiép nhan thy
phan 16n cac mau dua cai déu c6 ham lugng nitrat vuot muc cho phép cia WHO (2.000 -
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5.000mg/kg, so véi ngudng cho phép cia WHO vé ham luong nitrat c6 trong rau, ca tir 60 -
1.500mg/kg). Dya vao Hinh 1 cho thiy & thoi diém 1én men sau 96 gio hodc 120 gio ty 16 mau
nam trong gidi han cho phép WHO dat 100% trén tit ca ca&c mau phén tich. Thong thuong nguoi
tiéu dung déu st dung dua cai trong khoang 48 hoic 72 gio 1én men. Nhu vay, kha ning ngudi
tiéu dung bi ngd doc hoic mac bénh rat cao néu an lién tuc dua cai trong thoi gian do, do do
khuyén c4o moi ngudi nén bit dau sir dung dwa cai vao thoi diém sau 96 gio hoac 120 gio 1én
men. Nhung diéu nay lai khong cd kha thi vi dua cai sau khi 1én men 48 gid dén 72 gio da dat
dugc d6 chua, gion, mau sic dic trung cia san pham mudi chua. Sau 96 gio dén 120 gid 1én
men ma ham lugng nitrat nam & muc an toan thi chat luong cam quan caa san pham lai khong
t6t, dua qua chua hodc khdng con mui thom dic trung. Vi vay, phan lap chang vi khuan chuyén
hoa nitrat dé b sung vao dua cai mudi chua lam giam ham luong nitrat trong dwa cai l1a mot
diéu can thiét.

3.2. Két qud phan ldp, tuyén chen va kiém tra chiing vi khudn c6 khd néng chuyén
héa nitrat trong dwa cdi muéi chua

Tir 10 mau dua cai thu thap duoc ¢ cac dia diém tai chg Tha Buc tién hanh phan lap va
dém cac chung vi khuan chuyén hoa nitrat trén méi truong Giltay véi co chat KNOs va u 24
gid & nhiét @6 phong. Dua vao dic diém khuan lac da phan 1ap dugc 6 chung vi khuan khu
nitrat trén moi truong Giltay tir 10 mau dua cai. Cac chung phan lap dugc ky hiéu thir ty M1,
M2, M3, M4, M5, M6. Dic diém cac khuan lac phan 1ap trén méi trudng Giltay.
Bang 1

bic tinh cac khuan lac phan 1ap trén méi truong Giltay

Chiing phan lap Pic diém khuan lac
M1 Mau tring duc, tron, ria ring cua khong déu, c6 tam
M2 Mau tring sira, tron, bé mat 161, bong, w6t
M3 Mau trang duc, tron nho, 16i
M4 Mau trang sita, nho, 16i
M5 Mau tring dyc, tron dep, c6 vong dam mau trén bé mat, kho
M6 Mau tréng sita, 16i, ria khuan lac khong déu

Nguon: Két qua phan tich dit liéu caa nhém nghién ciu

Hau hét cac khuan lac phan lap trén mdi truong Giltay déu ¢6 mau trang sita hoic tring
duc, tron 16i hoic dep, thé hién sy phong phi ciia cac ching vi khuan chuyén héa nitrat (Nguyén
Thi Tuyén va cong su, 2009).
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Bang 2
Dic diém nhuom Gram cua cac mau duoc phan 1ap
Chung Gram Hinh thai Kich thwoéc

M1 + Que 15-2
M2 + Que 1-15
M3 - Que 1-15
M4 + Que 1-15
M5 - Cau 05-1
M6 - Que 05-1

Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu

Két qua nhuom Gram 6 chung vi khuan kht nitrat trén méi trudng Giltay cho thay cac
chung vi khuan M3, M6 c6 dac diém la truc khuan Gram (-), ba chung M1, M2 va M4 |a truc
khuan Gram (+) va M5 la cau khuan Gram (-).

Hinh 2. Két qua nhuém Gram. () truc khuan Gram +; (b) cau khuan Gram -; (c) truc khuan
Gram - (d6 phéng dai 100x)

Nham tim ra chung c6 kha nang khir nitrat cao nhat dé bo sung vao dua cai, tién hanh
sang loc bang phan wng khtr nitrat véi bo test NOs. Sau khi nudi cay trén méi trudng dich thé
nitrat trong 24 gio, thir kha nang khir nitrat ciia 6 chung bang bo test NOs Sera dya trén nguyén
tac so mau. Khi cho thudc thir vao canh khuan nhan thay hai chung M1 va M2 c6 mau nhat nhit
trong 6 chung, diéu ndy ching to kha niang khir nitrat 2 ching nay cao hon so véi cac chang
con lai.

Hai ching M1 va M2 duoc chon dé tiép tuc thuc hién céc thir nghiém sinh hoa. Két qua
duogc thé hién trong Bang 3 nhu sau:
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Bang 3
Mbt s6 phan @ng sinh hoa dung dé dinh danh chang M1 va M2
Thir nghiém ML Két qua vE

Gram, hinh thai duong, hinh que duong, hinh que
Khur nitrate + +
Di dong + +
Oxidase + -
Hoat tinh catalase + +
Urease + +
O/F + +
Lén men glucose + +
Lén men lactose - -
Str dung citrate + +
Sinh indole - -
MR + +
VP + ]
Tan chay Gelatinenase + +

Ch thich: + (dwong tinh); - (dm tinh)
Ngudn: Két qua phan tich dit liéu caa nhém nghién ciru

Theo Pashley va cong su (2004) thi nhém vi khuan khtr nitrate thuong la cac vi khuan
kha: Bacillus, Pseudomonas, Methanomonas, Paracoccus, Spirillum, va Thiobacillus,
Achromobacterium, Denitrobacillus, Micrococcus, Xanthomonas déu c6 kha ning khtr nitrate
va phan tng catalase (+). Chung M1, M2 duong tinh véi hai phan Gng nay, do d6 dua vao dac
diém hinh thai khuan lac c6 mau tring duc, tron, ria ring cwa khong déu, 1 truc khuan Gram



V6 Thi Xuan Huong va cong su. Tap chi Khoa hoc Pai hoc MJ& Thanh phé Hé Chi Minh, 13(1), 142-155 151

(+) thi chung M1, M2 c6 thé 1a Bacillus spp. Dua theo phwong phap nhan dién céc chung vi
sinh vat thi chung M1, M2 c6 két qua sinh hoa: Gram (+), truc khuan, kha nang di dong (+),
Catalase (+), thir nghiém O/F (+/-), Ién men lactose (-) diéu nay dung vai nghién ctu cua Ray,
Datta, Bhadra, Chaudhuri, va Mitra (2012), Dunca, Creanga, Ailiesei, va Nimitan (2005).

3.3. B sung vi khudn vao quy trinh muéi chua dwa cdi va xdc dinh ham Iwong nitrat
trong mdu dwa cdi bang phwong phdp so mau véi natrisalicylate

Céac mau dua cai tir cac nghiém thic sau khi duoc ly trich tién hanh xac dinh ham luong
nitrat bang phuong phap so mau véi Natri salicylate. Két qua duoc thé hién ¢ Bang 4.

Bang 4
Ham lugng nitrat trong thoi gian 1én men
N,?r?l!fcm Nong dd nitrat (mg/kg)
Poi chirng Bo sung M1 Bo sung M2 Bo sung M1, M2
24 gio 2402,702 2071,00% 2312,302 1850,2°
48 gidy 1641,602 1382,30° 1254,10° 717,40°
72 gio 818,382 554,90P 684,13 512,85"
96 gio 554,922 442 40° 406,47° 280,90°¢
120 gio 267,8502 249,412 221,03° 227,25P

Ghi cha: S liéu trong bang la gié tri trung binh caa 3 lan lap. Trong cting mot hang, cac gia tri trung binh ¢ ky
tu theo sau khac nhau c6 su khac biét ¥ nghia vé mat théng ké (P < 0,05)

Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu

Két qua thi nghiém khao sat ham luong nitrat trong dua cai dugc trinh bay trong Bang
4, ¢ ba nghiém thirc c6 bo sung vi khuan sau 24 gid 1én men van & nong do cao trén 1500mg/kg,
bat dau giam manh sau 48 va 72 gid 1én men, tiép tuc giam tir tir vao nhitng thoi diém I1én men
sau 96 va 120 gio tiép theo. Khi chuyén vi khuan chuyén héa nitrate tir méi truong dich thé
nitrate vao quy trinh mudi chua mai theo truyén théng thi vi khuan s& phat trién cham dé thich
nghi trong khoang thoi gian ngan (pha lag). Cung thoi gian ay, vi khuan lactic hoat dong manh
tao acid lactic cho qua trinh 1én men da lam giam pH, diéu nay lam giam muc do khir nitrat coa
hai ching bd sung vao. Piéu nay dung vai nghién ciru cua Cavigelli va Robertson (2000),
Stensel and Horne (2000). Ham luong nitrat cua cac nghiém thirc bd sung M1, bo sung M2, bd
sung két hop M1 va M2 giam nhanh va dat ngudng cho phép ngay tai thoi diém dua bét dau sir
dung duogc tic sau 48 gio 1én men thi & mau dbi chimg ham luong nitrat ¢6 giam nhung van &
mUcC cao o Vi ngudng cho phép. Biéu nay ching to cac mau c¢é bd sung vi khuan cho két qua
t6t hon nhitng mau khong bé sung vi khuan. Bong thoi ¢ thoi diém nay, dua da dat chat lugng
cam quan, c6 mau vang, chua diu va huong thom dic trung lai phd hop véi thoi gian cac tiéu
thuong dem ban ra thi truong. Ba nghiém thac cé bé sung vi khuan: M1; M2; M1 va M2 cling
c6 sy khac biét vé ham luong nitrat theo thoi gian 24 gio, 48 gio, 72 gio, 96 gid va 120 gio.
Nghiém thuc két hop ca hai chang M1, M2 cho hiéu qua cao nhat so véi cac nghiém thic bo
sung riéng ¢ tiing chung M1 va M2. Vi vay, chon nghiém thirc nay dé &p dung cho quy trinh
mubi chua dua cai c6 bd sung vi khuan khir nitrat.
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3.4. Két qud dinh danh bang ky thudt sinh hec phan tz

Quy trinh tach chiét DNA tong sé cua vi khuan mau M1, M2 tir dua cai mubi chua duoc
ly trich bang phuong phap dun s6i (Costa et al., 2009), cho két qua tach chiét 6n dinh, luong
DNA tinh sach vai ti 16 260/280 = 1,9 (ti 1& 260/280 = 1,8 - 2 14 thich hop). Sau d6, tién hanh
thuc hién phan tng PCR va dién di san pham PCR mau DNA cua M1, M2. Két qua cho thay
rang c6 sy hién dién gen 16S rRNA cua cac chung vi khuan chuyén héa nitrate lan luot 12 M1,
M2. Chung vi khuan chuyén héa nitrat M1 duoc dinh danh bang phuong phép giai trinh ty cho
tiéu phan ribosome 16S. Trinh ty duoc tra ciru trén ngan hang gen caa NCBI thong qua chuong
trinh BLAST va dya vao su tuong ddng trong trinh ty caa doan gen dé dinh danh dén loai. Két
qua cho thdy, trinh tw DNA 16S caa ching M1 khi ddi chiéu vai trinh ty gen cua chung Bacillus
aryabhattai IHB B 7238 16S ribosomal RNA ¢ ngan hang gen c6 d6 twong dong dat dén 99%.
Vi vay, chang M1 tuong dong véi loai Bacillus aryabhattai. Tuong tu nhu vay, trinh tu DNA
16S cua chung M2 khi ddi chiéu véi trinh tu gen cua chung Bacillus megaterium Jz11 16S
ribosomal RNA ¢ ngan hang gen c6 do tuong dong dat dén 100%. Vi vay, chung M2 tuong
ddng véi loai Bacillus megaterium. Bén canh do, két qua phan tich pha hé phan tu trén cay phét
sinh loai Neighbor-joining véi gia tri bootstrap 1000 lan cho thdy M1 va M2 thudc giéng
Bacillus, loai Bacillus aryabhattai (Hinh 3).

Chung vi khuan Bacillus megaterium, Bacillus aryabhattai duoc tng dung rong réi
trong cong nghé sinh hoc, thuc pham, duoc pham va cac nganh cong nghiép khac nhu: Bacillus
megaterium mét loai vi khuan san xuat cac enzyme thiy phan amylase, protease, chitanase,
phytase v.v... (Alippi & Reynaldi, 2006; Padgham & Sikora, 2007). Trong cong nghé sinh hoc,
Bacillus megaterium dung lam phan bén vi sinh. Bacillus aryabhattai tong hop peptide, quan
ly chat thai tir cac nganh cong nghiép ché bién thuc pham khac nhau (Sharma, Singh, & Gupta,
2014).
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Hinh 3. Cay thu muc di truyén phat sinh loai da trén trinh ty 16S rRNA duoc xay dung bang
phan mém MEGA 6.06, theo phwong phap Neighbor-joining véi do lap lai 1a 1000 lan

4. Két luan

100

100

Két qua nghién ctru budce dau cho thay cac mau dua cai duoc thu thap c6 ham luong
nitrat khong dat tiéu chuan theo quy dinh ctia T6 chuc Y té thé gioi. Bén canh d6 chung t6i da
phan lap duoc 6 ching vi khuan chuyén hoéa nitrat va tuyén chon duoc 2 chung M1 va M2 ¢
kha nang xt ly nitrat cao nhat trén méi truong Giltay. Két qua khao sat ham luong nitrat trong
dwa cai & cac mau bd sung vi khuan M1, M2 cho thiy ham lugng nitrat thap hon so véi nhiing
mau khdng bd sung vi khuan. Ngoai ra, két qua dinh danh bang k§ thuat sinh hoc phan tir bang
bo kit Promega véi 2 ching M1 va M2 ¢6 kich thudc twong wng 1a 1153bp 509bp, két hop phan
tich két qua truy van tu dong trén NCBI (Blast) va phan tich pha hé phan tir trén cly phat sinh
loai Neighbor-joining dinh danh hai san pham M1 va M2 Ia Bacillus aryabhattai. Do do, viéc
ma& rong nghién ciu ra nhiéu khu vyc hodc céc tinh khac dé 1am phong phd ngudn vi khuan
chuyén héa nitrat phuc vu cho quéa trinh nghién ciru va tng dung trong linh vuc cong nghiép
thuc pham 1a can thiét.
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