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TOM TAT

Phuong phag PCR dién di gel dai nong do bién tinh (PCR -DGGE) dang dugc (ng dung
trong thdi gilan gin day ¢ nhidu phfmg thi nghiém trén thé gidi dé nghién ciru hé vi sinh vat trong
thye phdm. Trong cong trinh ndy PCR - DGGE duoc dimg d8 danh gid s da dang vi khudn:
trong nem chua v& dac bigt quan tim tdi ching vi khufin hay gap n.ham g6p phin nghién ciru
chon, tao chung khat dong cho san xuft nem chua ¢6 chit huong tét va an toan. DNA tong 56
dugre tach chudt true ip tir 10 miu nem chua, tidp d6 PCR cha ving bién &b V3 16S DNA
duoc sit dung cho phin tlch DGGE. Két qua phin tich cho thdy, trén dién di d& DGGE nem chua
Hé Nji va Thanh Héa xufit hién 53 bang khac nhau lién quan dén céc 1odi vi sinh vat trong nem
chua. Sau 46, 53 bang ndy duge cit, tinh sach, x4c dinh trinh tw vA so s&nh véi trinh oy d3 bit
trong ngan hang gen EMBL. Két qua di chi ra hiu hét vi khuén trong nem chua Ha N§i va
Thanh Héu 13 vi khudn lactic trong d6 c6 cdc chi 1& Laclobacillus, Lactococcus, Pediococcus,
Leuconostoc, Vagococcus Enterococcus, Weissella chi cé hai chi Macrococcus, Psychrobacter
khong thude vi khuan lactic. Két qua ciing chi ra ring trong cic chi vi khuan lactic thi
Lactobacillus ¢6 s6 hrong 16m nhat, ching c6 vai trd ddc biét quan trong trong tao huong,
bacteriocin dé dam bao chat lugng cling nhu trong viée bao quan nem chua.

Tir khéa: PCR dién di gel d4i ndng 46 bién tinh, 163 rDNA, V3.
1. MO PAU

Mét trong nhitng phuang phap phan tich vi sinh v4t khéng phy thu¢e vao nuéi cay la
phueng phip dién di gel dai nong 46 bién tinh (PCR  DGGE) san phim PCR ving bién dm )
eia 16S rDNA tr DNA thng sb. Phuong phap nay dang dige ing dyung trong théi gian gan day
& nhiéu phong thi ngmém trén thé gici dé nghién ciru thinh phin lodi va xac dinh tinh chét cia
hé vi sinh vét trong thue pham [1, 2, 3, 4, 5]. Trong nghién ciru vi sinh vit viée x4c dinh loai 13
budc quan trong &8 c6 thé bidt duge céc dig tinh ciing nhu cdc (mg dyng cia chiing. Nhiéu nam
qua bing phuong phip phin loai truyén théng, cic loal vi sinh vit dugc phian logi dua tén cac
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ddc diém hinh thai, sinh 1i, sinh héa. Tuy nhién, cic phuong phip niy c6 han ché vi hu hét cac
loai vi sinh vt khiong d& ding dwoe phin 1dp va nudi cay. Theo wde tinh chi cd khaing hon 1%
cdc vi sinh vat cé thé nudi cay duoc [6]. Trong nhimg nim gin diy, nhé su phat trién cia cac
phuong phip mdi, tién tidn vige xdc dinh cac loai vi sitth vat trg 1&n hi¢u qua va nhanh chong,
Mot trong cic phuong phép d6 1a PCR- DGGE dé duge sir dung d¢ quan sat ddng thai cia vi
khusn trong qua trinh 1én men banh my & Mexics [7, 1], 1én men xde xich Y [8, 9], phomat [10,
11,12, 13]. Hen thé nira, DGGE cho phép phén tich dong théi n.hit:éu méu va so sinh quan the vi
sinh vat dira vao sir khic nhau vé dia i [14]. Nem chua 14 san pham thit lén men c6 truyén clia
Viét Nam dwge ché bién chi yéu tir thit lgn nac cing véi mot s6 gia vi va phy gia. Ban chét cia
qua trinh 1én men (3 sy chuyén héa duong thanh axit lactic nh&r hogt dong ciia nhém vi khuan t
nhién. Nem chua cung clp cho co thé mét lwong 1on vi khudn lactic ¢6 loi gidp én dinh b vi
sinh vét dudng rudt va kich thich tiéu héa. Nem chua c6 mét & hau khap céc tinh thanh trong ci
nudc, tity theo ving mién c6 thé khic nhan doi chit vé cdng thirc, loai gia vi, nhung nhin chung
vin dirge ché bién theo mdt quy trinh kb théng nhit. Muc dich ciia nghién ciru ndy 1a siz dung
phuong phip PCR- DGGE 4¢ phén tich vimg bién dbi V3 165 tDNA cho vi¢e dénh gid sy da
dang vi khuan trong nem chua va dic biét quan tam t6i ching vi khudn hay gip nham gép phén
nghién ciru chon, tao chiing khéi déng cho san xuit nem chua cé chit lugng tt va an toan.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u nghién ciru

10 mau nem chua dugc thu thép tai cic ho gia dinh & hai thanh phé Ha N1 va Thanh Hoéa.
Céc mu nem chua d4 1én men hai ngly, bit diu duge ban trén thi truémg. Cic miu ky hiéu
DP4, DPS, DP6, DP7 1a nem chua duge thu thip tai cic h$ gia dinh & ling Phing — Ha Noi,
DV4, DV5, DV6 14 miu duge thu thdp tai cic hd gia dinh & lang V&- Ha Néi, va DH5, DHS,
DH7 miu dugc thu thip tai Thanh Héa.

2.2, Phuong phap nghién ciru
2.2.1. Chudn bj miu thue phim

Dé tich chiét DNA tdng 58, m3i miu nem chua cin 25 gram cho vao thi v6 tring, thém
225 ml dung dich MRD (Maxiroum recovery diluent, CM0733) ddng héa bing may Stomacher
lab-blender trong 2 phuit. Sau khi dong hoa, tir m&i mAu 14y 50 ml ly tim & téc d6 13000 v/p tai
4 °C trong 10 phit, loai bd dich ndi, toan b6 té bao thy duge nira véi dung dich dém 1x TE
(10 mM Tris base, 1 mM EDTA) va bao quan & - 20 °C.

22 2. Phuong phip tich chiét DNA téng 56

Tiich chiét DNA téng s6 dwoc thyc hién nbw mé 14 clia Pitcher va ¢s [15], té bao hoa tan
trong 150 ul dung dich lysozyme [ mg lysozyme (28262, SERVA, Heidelberg, Germany) trong
l}O ul 1% TE va 20 pL dung dich mutanolysin (5000 U /ml) (Sigma Aldrich)] & 37 °C trong |
gid. Dé ting cudmg phan gidi t€ bdo, 500 pl dung dich GES (Guanidium — thiocyanate —~ EDTA —
sarkosyl) duoc bb sung vio, hén bop niy duge dé trong d4 10 phiit, thinh thoéng lic déu. Sau dé
thém 250 ul NHeAc (7,5 M), lac déu va tiép tuc d8 trong da 10 phit dé ting cwomg két tia
protein, bo sung 500 wl chloroform/iso — amylalcohol (2471), ldc nhe va ly tim & tée d& 13000
v/p trong 20 phit. K&t qua tao thanh 3 16p: 16p trén cling 14 axit nucleic 16p thiz hai 1 protein va
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16p thir 3 13 chloroform. Liy 700 pl cta  16p trén cimg chuyén sang ong Eppendorf méi, thém
378 ul isopropanol lanh, mt nucleic 8 két tia. Axit nucleic dugc tich bang ly tim tée 46 13006
vlp trong 10 phit va rira 2 Thn véi 150 pl dung dich ethanol lanh 70 % dé loai bé isoproparol va
tiép tuc ly tim véi tée 46 13000 v/p trong 1 phut loai bé ethanol. Axit nucleic duge lam khé va
sau d6 hoa tan trong 100 pl dung dich dém TE d€ 24 gi¢ & 4 °C, thém 5 L RNase (250 mg/ml)
(34390, SERVA) gilt & 37 °C trong | gi&r aé loai b RNA. Kiém tra cht lwgng va 86 tinh sach
clia DNA tong s0 bang cach ldy 5 WL DNA tdng s8 trén véi 2 pl. Toading dye (4 g sucrose va
2,5mg brornophcnul blue hoa tan trong 6 mL dém TE) chay dién di trén 1 % w/v agarose trong
45 phiit & dign thé 75 V.

2.2.3. Phuong phdp khuéch dai PCR cho DGGE

Mé&i xusi 357f (5-CCTACGGGAGGCAGCAG-3') va mbdi nguge S5I18r (5-
ATTACC(_SCGG?TGCTGG-:&') (Sigma Aldrich) duoc dimg dé nhén mét doan khoang 194 bp
ving bien d6i V3 cia 16§ (DNA [16] Ke¢p GC (GC clamp} (5
GCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGG -3') [17] duge bo sung vio
mbi 375f dé trinh cic mach kep DNA duBi xofn hoan toan thinh raach don trong DGGE [18].
Céc phén tmg dugc tién hanh voi DNA khong pha lofing [17] va chwong trinh chay touchdown
PCR [19] dugc st dung mdy MyCycler™ thermocycler (Bio- Rad, California, USA). 50 L
PCR gom 6 pL cua 10x PCR buffer (ISmM MgCly), 2,5 ul bovine serum albumin, 2,5 gl
deoxynucleoside triphosphates (2mM cia mdi logi ANTP), 2 pL cia mdi mdi (5 M), 0,25 uL
Taq polymerase (SU/ul), 33,75 uL nude cit thanh tring va 1 Wl cia dung dich ADN,

San phim PCR dugc kiém tra biing céch 1y 5 ul san phim véi 2 ul cia loading dye, dién di trén
gel agarose 1 % & 75 V trong 45 phiit, marker sir dung la SmartLadder, Eurogentec, Searing,
cha Bi.

2.2.4. Phuong phdp phén tick DGGE

Sén pha.m PCR dugc phén tich trén gel DGGE dya trén mé ta cta Muyzer va céc cing sy
[20] theo d6 gel polyacrylamide cé kich thuéc (160 x 160 x 1mm) bao gdm 8 % (v/v)
polyacryalmide (National Diagnostics, Atlanta,) trong dung dich dém 1xTAE (Bio-Rad), va si
dyng ndng d6 bisn tinh 13 tir 35 % - 60 %. Dién di thyc hi¢n trong 16 gi& & 60 °C, déng dién 70
V, dung dich dém Ix TAE. Gel nhuém bing thudc nhudm SYBR gold trong 30 phiit vi miu
duge chyp bing miy Molecular Imager Gel Doc XR System (Bio-Rad, Eke, Belgium).
Marker dugc thiét ké bao gbm san phim nhn I&n cia ving bién ddi V3 16S rDNA tir 9 ching
duge KBy ir phong thi nghiém BCCM/LMG Bacteria Collection, Ghent Umvemty, Belgium.
Trong mbi gel thi marker niy dugc l3p lai fir 2 dén 3 1an dé céc bing thu duoc b thé dwoc
chudn héa nhé sir dung chwrong trinh Bionumeric version 5.1 (Applied Maths).

2.2.5. Phuong phdp xdc dinh trinh tw V3 165 rDNA

Ciéc bing dai dién ﬁuqc 14y khoi gel acrylamide bing cich diing dhu tip cim vao gel vi liy
mt it bing 44 cho vao dng Eppendorf ¢d 40 pl 1x TE buffer 4 hoa tan DNA qua dém ¢ 4 °C.
DNA tach chiét tir céc bing s& dugc nhan 1én nhw miéu 14 & phéin 2.2.3, nhung chi khac 13 méi
357f (khéng c6 kep GC) duge sit dung va xéc dinh trinh ty [21]. Trinh te ADN néy s duge so
sanh vGi higan hang trinh ty nucleotide quéc t& (EMBL) nhér sit dung chwong trinh Blast dé xac
dinh loi ¢6 mbi lién quan gan nhit.
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3. KET QUA VA THAO LUAN
3.1, San phim PCR vang bién ddi V3 168 rDNA ciia 10 miu

San phim PCR ving bién ddi V3 168 rtDNA ciia DNA tdng s tach chiét tir 10 m3u nem
chua duge chay dién di trén gel agarose 1 % va ket qua thé hién ¢ Hinh 1. Két qua dién di sin
phim PCR da thu 10 bing rat ddm khoing 200 bp twong img véi kich thuéc cia doan V3 16S
tDNA [16]. Céc bing ndy déu cé cung kich thutc giong nhau nhmg chi khic nhau vé trioh tr.
Két qua & Hinh 1 cho thdy tich chiét DNA ting s va nhin lén ving bién dd1 ving V3 168
rDNA ciia 10 mAu nem chua 13 tbt.

M S 8 S Sa S5 S¢Sy S5 M S5 Sy

M Marker
S.DP4  §s.DVS
‘ o4 S, DPF5  $1.DV6
8;DP6 83 DHS
S4DP7 S;.DH6
85.DV4 8y, DH7

oo
G B (i GRABED QIO DD . L0

Hinh 1, San phiim PCR viing bién d3i V3 165 rDNA cia 18 mfu trén gel agarose 1%.
3.2. Gel DGGE sin phim PCR viing bién déi V3 165 rDNA cita 10 m§u nem chua

Nhifug lod1 vi khuén khac nhau c6 cing kich thuée viing bién d8i V3 16 rDNA nhung
khéc nhau v& thanh phén base pair c6 thé nhn biét sw khic biét cfia chiing bdi PCR — DGGE.
Do d6 vige phan tich sin phém PCR vimg bién ddi V3 168 rDNA i dugc sir dung dé xéc dinh
loai vi khuan trong thyc phim (11, 4, 5] m&i loi s& c6 vi tri nhitng bing khéc nhau trén gel
DGGE, vé sin pham PCR viing bién d6i V3 16 S tDNA ciia 10 mu s& dugc tich bidt trén gel
DGGE (Hinh 23, b).
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Nahién ciru quén xa vi khun trong nem chua_béng phuong phép khéng phu thubc véo nudi cé
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Hinh 2a, b. Gel DGGE viing bién déi V3 165 rDNA cita quéin thé vi khudn tir 10 miu nem chua.

Két qua phén tich DGGE ving bién déi V3 16S tDNA cho théy 10 mau nem chua cho
mdt loat cic bang khic nhau lién quan dén cac loi vi khuin dai dién trong méu (Hinh 2a,b).
Nhu v&y, nem chua Ha Néi va Thanh Héa cé thanh phan hé vi khuén rit da dang. Theo dénh gia
50 bd, c6 dén vai chuc loal vi khuén c6 mit trong nem chua. Viéc xédc dinh chinh xic cac loai
nay c6 thé dat dugc bai cét, tinh sach va gidi trinh tir céc bang do.

Tir gel DGGE vang bién dbi V3 168 tDNA cua 10 miu nem chua cic bing dai dién duoc
cit nhu sau: mau nem chua DP4 (9 bang duoe ct ki hidu 1,3, 4, 5,6,7, 8,9, 10), DP5 (2 bang
dugc cdt ki hleu 2,11), DP6 (8 bing duge cét ki higu 14, 15, 16 , 17, 18, 19, 20, 21), DV4 (5
bang dugc cét ki higu 23, 24, 25, 27, 28), DV5 (5 bang duqc cat ki hiéu 34,33, 36, 37, 38 ),
DV6 (2 bang dugc cat ki hi¢u 31,33), DH5 (7 béng dugc cat ki hiéu 39, 40, 41, 42, 43, 45, 53),
DH6 (7 bang duge cit ki hiéu bang 46, 47, 48, 49, 50, 51, 52), DH7 (8 bang duge cat ki hiéu 54,
55, 56, 57, 58 59, 60, 61). Hinh 2a cho thiy céc bing trong mau DP7 c6 cac bing gidng véi cic
bang trong miu DP6. Do do khéng tién hanh cat bang trong mau nem chua DP7. Nhur vy, tir gel
DGGE vung bién d5i V3 16S rDNA cua 10 miu nem chua cat dugc 53 bing .

3.3. Gel DGGE ciia sin phim PCR ving bién i V3 16S rDNA ciia 53 bing

Truée khi xéc dinh trinh i viing bién i V3 165 rDNA, dé cé thé xéc dinh chinh xdc vi vi
cua cac bing trong cac miu nem chua da duge cit tir gel DGGE viing bién ddi V3 168 rDNA c6
triing voi vi tri clia chiing trong gel DGGE ving bién d6i V3 168 rDNA ban dau ctia 10 miu
nem chua hay khong, 53 bang dugc cét tir gel DGGE ving bién déi V3 16S rDNA ban dau cia
10 méu nem chua s& duge khuéch dai lai vang V3 16S tDNA nhu miéu ta trong phin 2.23. Két
qua khuéch dai dugc kiém tra trén gel agarose 1 % cho thiy 53 bing nay ciing c6 kich thudc la
200 bp (Hinh 3 a.b.c.d) tuong img véi kich thude cia viing bién ddi V3 16S rDNA [16].
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San pham PCR ving bién ddi V3 168 rDNA nay dugc chay dién di trén gel DGGE nhu md t
trong phén 2.2.4. Két qua phén tich gel DGGE ving bién déi V3 168 rDNA cho thiy 53 bang
ndy (Hinh 4 a.b.c.d) déu c6 vj tri nhu v tri cia ching trong gel DGGE ving bién ddi V3 168
1DNA ban dau {Hinh 2a.b).

M 1234 5678&9MIOIII4ISI6I7I819M M 20212324252728 313334 M 3536373839 4041M

M, Marker

Bing: 1,2,3,4,5,6,7,8,9,10,11, 14,15,
16,17, 18, 19, 20, 21, 23, 24, 25, 27, 28, 31,
33, 34, 35, 36, 37, 38, 39, 40, 41,42, 43, 45,
46,47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57,
58, 59,60, 61.

ks v

Hinh 4a. Gel DGGE c¢ta 53 biing dugc cit tir gel DGGE viing bién dé1 V3 168 rDNA ban diu ciia
10 miu nem chua.
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Nghién civu qudn xd vi khuén trong nem chua_béng phuong phdp khong phy thude vio nudi cdy
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Hink 4.b.c. Gel DGGE cla 53 bing dugc cit r gel DGGE ving bién ddi V3 168 rDNA ban diu ciia
10 méau nem chua.

3.4. Gidi trinh ty DNA viing bién 36i V3 168 rDNA cia 53 bing va xie dinh loai

Pé ¢6 thé pm 15 hon thinh phim lodi vi khudn trong 10 mau nem chua, 53 biang dugc
cfit tir gel DGGE vung bién d5i V3 16S rDNA (¢ Hinh 4a. b. ¢). 53 bing nay duoc tinh sach va
khuéch dai nh miéu ta trong phin 2.2.3 chi khdc 13 lic ndy s3 st dung mdi 375f khéng ¢ kep
GC (GC clamp) (5" -GCCCGCCGCGCGCGGCGGGCGGGGCGGGGGCACGGGGE -3"). San
pham PCR ving bidn dbi V3 168 xDNA dugc tinh sach vi gigi trinh tu dé xdc dinh. loai. Trinh ty
ving bién dbi V3 165 IDNA nay dugc so sinh voi ngan hang trinh or nucleonde quoc ©
(EMBL) bing chuong trinh BLAST dé x4c dinh cic lodi c6 mdi lién quan gin nhdr. Két qué
trinh bay & Béang L.

Phén tich ving bién ddi V3 168 rDNA bdi DGGE cho thiy quan thé vi khua_n sinh
trudng trong cdc mau nem chua chi yeu 12 vi khudn lactic véi 48 trong so 53 bing (chiém téi
90,6 %), baogomcacchll.n‘ bacillus, L us, Pedi: us, L , Vag \
Enterococcus, Weissella. Trong cac chi lactic thi Lactobacilius ¢6 s6 luong lon nhat v6i 31 bang
trong sb 48 bing (chlem 64,6 %), chung ¢4 vai trd thily phin proten ciia thit trong qua trinh 1én
men quyet dinh tinh chét co i va chat Trgng cdm quan cua nem chua. Két qua nay cling tirong tw
ciia Fadda va cong sy [22] cho ring mét sb loai Lactobacilius phin 13p tir xiic xich 1&n men c6
khé néng sinh trudng tot trong mdi truémg thit va thity phin 16t protein. Ngoai ra, két qua & Bang
1 ciing cho thiy trong sé c4c loai thudc Lactobacilius thi loai Lb. plantarum chiém ty 1& cao
nhét, Lb. plantarum vira ¢6 kha ning sinh axit manh, vira c6 khd nng sinh 1| enzyme thily phan (5t
protein [23]. Do d6 lodi Lb. plantarum thudng duge tuyén chon d€ san xuét gidng khéi dang cho
thyr phém 1én men. Ngoai ra, trong chi Lacrobaciilus con c6 cic loai Lb. brevis, Lb. pentosus,
Lb. fer , chi Pedi L (‘n P. Pent va P. acidilactici va lodi Lactococcus lactis
ciing thuong duoc sir dung lam giéng khoi dong cho cic sén pham thit 1én men [24]. Céc loai
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nay khong chi tao ra axit lactic ma con tao ra chit khing khudn sinh hoc bacteriocin gitip cho
céc san pham thit 1én men kéo dai thoi gian sir dung. B3 cd nhlmg cdng bd phit hién bactetiocin
(pediocin) duge tong hop ti lodi P. acidilactici 12m gidgm sb lwgng cta Listeria monocytogenes
cuia thit twoi [25).

Ngoai ra, két qui con chi ra trong nam,chua c6 lodi Lb. helveticus, diy 13 104i tao axit manh lim
phomai chin, 1dn dau tién duge tim thay tix phomat cua Thyy S§ [26] va loai Lb. mindensis ¢6
tic dyng dél v6i chit luong clia bot trong qud trinh sin xuét banh my [27]. Chi Macrococeys,
tiéu biéu [ loai Macrococcus caseolyticus c\'lng duge phdt hién trong nem chua Ha Noi vi
Thanh Héa. Chi nay ¢6 mbi quan hé gin nht véi chi Staphylococcus nhung cic loai thude chi
Macrococecus khing gy bénh cho ngudi vi dong vt va chimg thudmg duoc phin 1p trén da
clia dgng vit hodic tir thuc phdm nhv sira va thit {3].Cuér cing 13 sy hién dién cla chi
Psychrobacter trong nem chua. Chi ndy trudc - ddy chi thuémg duge tim thay trong nguon thye
phim khic nhau nhir gia cim, c4 va cdc sin phim thit [28].

Bdng 1. Xac dinh loai clia 53 bing trong 10 méu nem chua.

Bing Lodi ¢6 mdi quan hé ghnnhét % ID Accession no.
Band 4 Lb. plantarum 97 GU292429.1
Band 11 Lb. plantarum 99 GU292429,1
Band 31 Lb. plantaram 98 GU292429.1
Band 41 Lb plantarum 98 GU292429.1
Band 2 Lb. plantarum 98 GU292429.1
Band 23 Lb. plantarum 97 GU138591.1
Band 53 Lb. plantarum 93 GU292425.1
Band I Lb, plantarum 92 GU2892429.1
Band 38 Lb. mindensis 98  GUI138543.1
Band 9 Lb. mindensis 98 GU138543.1
Band 21 Lb mindensis 98 @QU138543.1
Band 28 Lb mindensis 98 GU1385a3.1
Band 60 Lb. mindensis 98 GU138543.1
Band 15 Lb. mindensis 98 GU138543.1
Band 14 Lb. helveticus 100 GU23ssea.1
Band 16 Lb helveticus 97 @U13BS588.1
Band 17 Lb. helveticus 100 GU138s81.1
Band 18 Lb. helveticus 100 GU138578.1
Band 36 Lb. helveticus 100 GU139588.1
Band 33 Lb. helvericus 99 GU138588.1
Band 27 Lb. helvencus 100 GUl3gs581.1
Band 34 Lb. fermentum 98 GU213430.1
Band 42 Lb fermentum 98 GU213430.1
Band 6 Lb.brevis 100 GU295951.1
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Band 47 Lb.brevis 97 GU295951.1
Band 45 Lb. acidipiscis 98 AB326356.1
Band 61 Lb. aadipiscis 96 AB326356.1
Band 20 Lb. crispatus 94 FJI557001.1
Band 37 L. acidophilus 94 FJ557000.1
Band 3% Lb pentasus 9% GU2353891.1

Band 55 Lb.saivarius 9§ RB425837.%
Band 25 Le. lactic 98 FJ851688.1
Band 10 Le, factis 98 FJ851688.1
Band 56 Le lactis 99 FJ851688.1
Band 51 Le. lactis 97 CP001834.1
Band 57 Le. lactis 97 FJ429979.1
Bangd 40 Le. garvieae 98 ©GQB50376.1
Band 3 Le garvieae 99 GO850376.1
Band 55 Le. garvieae 94 GQB50376.1
Band 43 P.pentosaceus 100 AB481102.1
Band 3 P.pentosaceus 100 AB481102.1
Band 52 P.acidilactcr 98 GU222445.1
Band 5 Leuc citreum 99 GU138585.1
Band 24 Leuc. failax 97 EU439432.1
Band 35 Leuc. fallax 97 EU439432.1
Band 49 Vagococcus fluvialis 99 GQ337040.1
Band 50 E. termutis 98 AM039988.1
Band 54 W cibara 98 FJ429988.1
Band 7 Macrococcus caseolyticus 100 GU197537.1

Band 48 Macrococcus caseolyricus 96 GUI197537.1

Band 58 Macrococcus caseolyticus 98 GU197537

Band 19 Macrococeus caseolyticus 97 GU197537.1
Band 46 Psychrobacter faecalis 100 FJ522330.1

4. KET LUAN

Bing k¥ thugt PCR- DGGE da xac dinh dugc hé vi khudn trong nem chua Ha N§i va
Thanh Héa bzo gdm 9 chi, trong d6 ¢6 7 chi thude vi Khuén lactic 13 Lactobacillus, Lactococets,
Pedi cus, L Vag s, Enterococcus, Weissle. By la nhitng nhém pho bién va
quan trong dic biét 1a Lactabuc:llus dong vai trd chn véu trong qua trinh phén hay protein,
lipid caa thit, sinh axit va mug hep bacteriocin .. . D hinh thanh cic hop chit tao huong vi dac
trung cho nem chua vi gép phin kéo dii thoi gian st dung. Hai chi Macrococeus va
Psychrobacter ciing phit hiér c6 trong hai loai san pham nem chua clia Ha Ngi v& Thanh Héa.

165



Nguyén Thj L4m Poan, Van Hoorde Koenraad, Cnockaert Margo, Lé Thanh Binh, Vandamme Peter

1.

2,

4.

6.

9.

10.

11.

166

TAI LIEU THAM KHAQ

Meroth C., Walter 1., Hertel] C., Brendt M and Hammes W. - Monitoring the bacterial
population dynamics in sourdough fermentation processes by using PCR-denaturing
gradient gel electrophoresis, Applied and Environmental Microbiology 69 (2003) 475~
482,

Van Hoorde, K., Verstraste, T., Yandamme, P. and Huys, G. - Diversity of lactic acid
bacteria in two Flemish artisan raw milk Gouda-type cheeses, Food Microbiol. 25 (2008)
929-935.

Baba T., Arai K. K., Uchiyama 1., Takeuchi F., Ito T and Hiramatsul K. - Complete
Genome Sequence of Macrococcus caseclyticus Strain JSCS5402, reflecting the ancestral
genome of the human-pathogenic Staphyiococci, Joumal of Bacteriology 16 (2009) 1180-
1190.

Neuyen T. L. D., Van Hoorde K., Cnockacrt M., De Brandt E., De Bruyne K., Le T. B,
Vandamme P. - A culture-dependent and -independent approach for the identification of
lactic acid bacteria associated with the production of nem chua, a Vietnamese fermented
meat product, Food Research International 50 (2013) 232-240.

Nguyen T. L. D., Van Hoorde K., Cnockaert M., De Brandt E., Aerts M., Le T. B,
Vandamme P. - A description of the lactic acid bacteria microbiota associated with the
production of traditional fermented vegetables in Vietnam, Intemational Journal of Foed
Microbiology 163 (2013) 19-27.

Amann R. I, Ludwig W and Schleifer. K. H. - Phylogenetic identification and in situ
detection of individual microbial cells without cultivation, Microbiol. Rev. 59 (1995)
143-169.

Ben N. and Ampe ¥. Microbial community dynamics during production of the Mexican
fermented maize dough pozol, Applied and Environmental Microbiology 66 (2000) 3664—
3673.

Cocolin L., Rantsiou K., Tacumin L., Urso R., Cantoni C. and Comi G. - Study of the
ecology of fresh sausages and characterization of populations of lactic acid bacteria by
molecular methods, Applied and Environmental Microbiology 76 (2004) 1883— 1894,

Cocolin L., Manzano M., Cantoni C. and Comi G. Denaturing gradient gel
electrophoresis analysis of the 165 rRNA gene V1 region to monitor dynanic changes in
the bacterial population during fermentation of Italian sausages, Applied and
Environmental Microbiology 67 (2001} 5113—-5121.

Ercolini D., Hill P.J. and Dodd C.E.R. - Bacterial communities structure and location in
Stilten cheese, Applied and Envirenmental Microbiology 69 {2003) 3540-3548.
Ercolini D., Moschetti G., Blaiotta G. and Coppola S. - Behaviorof variable V3 region

from 168 rDNA of important lactic acid bacteria in denaturing gradient gel
electraphoresis, Curr. Microbiol. 42 (2001a) 199- 202,

- Ercolini D., Moschetti G., Blaiotta G. aud Coppola S. - The potential of a polyphasic

PCR-DGGE approach in evaluating microbial diversity of natural whey cuttures for
:aval:r»buﬂ"alo Mozzarella cheese production: bias of culture-dependent and culture-
independent analyses, Syst. Appl. Microbiol. 24 (2001b) 610-617.



Nghién oiru quéin xa vi khudn trong nem chua_béng phuong phép khong phu thude vao nudi cdy

13,

2.

21.

22.

23.

24,

25.

Randazzo C. L., Torriani 8., Akkermans A. D. L., de Vos W and Vaughan E. - Diversity,
dynamics, and activity of bacterial communities during production of an artisanal Sicilian
cheese as evaluated by 168 rRNA analysis, Applied and Environmental Microbiology 68
(2002) 1882 1892.

. Muyzer G., Brinkhoff T., Nubel U., Santegoeds C. and Waver C. - Denaturing gradient

gel electrophoresis (DGGE) in microbial ecology, Melecular Microbial Ecology Manual.
Kluwer Acadernic Publishers, Netherlands 73 (1998) 1 — 27.

. Pitcher D. G., Saunders N. A. and Owen R. J. - Rapid extraction of bacterial genomic

DNA with guanidium thiocyanates, Letters in Applied Microbiclogy 8 (1989) 151-156.

. Yu Z and Morrison M. - Comparisons of different hypervariable regions of rts genes for

wse in fingerprinting of microbial communities by PCR-denaturing gradient gel
electrophoresis, Applied and Environmental Microbiology 708 (2004) 4800-4806.

. Temmerman R., Scheirlinck L., Huys G. and Swings J. - Culture-independent analysis of

probiotic products by denaturing gradient gel electrophoresis, Applied and Environmental
Microbiology 691 (2003) 220-226.

. Sheffield V.C., Cox D.R., Lerman L.S. and Myers R M. - Attachment of a 40-base-pair

G+Corich sequence (GC-clamp) to genomic DNA fragments by the polymerase chain
reaction results in improved detection of single-base changes, Proc. Natl. Acad. Sci 861
(1989) 232-236.

. Don R.H., Cox P.T., Wainwright B.J., Baker K and Mattick 1.S. - “Touchdown’ PCR to

circumvent spurious priming during gene amplification, Nucleic Acids Res. 1914 (1991)
4008.

Muyzer G and de Waal E. C. - Profiling of complex microbial populations by denaturing
gradient gel electrophoresis analysis of polymerase chain reactions-amplified genes
coding for 168 rRNA, Applied and Environmental Microbiology 59 (1993) 650— 700.

Vancanneyt M., Naser S. M., Engelbeen K., De Wachter M., Van der Meulen R.,
Cleenwerck L, Hoste B., De Vuyst L. and Swings J. - Reclassification of Z bacilf
brevis strains LMG 11494 and LMG 11984 as Lactobacillus parabrevis sp. nov,
International Journal of Systematic and Evolutionary Microbiology 567 (2006)
1553-1557.

Fadda S., Vignolo G and Holgado A. - Proteolytic activity of Lactobacillus strains
isolated from dry cured pes on muscle sarcoplasmic proteins, J. Meat Sci 49
(1998) 11-18.

Fadda S and Sanz Y. - Characterization of muscle sarcoplasmic and myofibrillar protein
hydrolysis caused by Lactobacillus plantarum, Journal Applied and Enviromental
Microbiology 65 (1999) 3540-3546.

Hugas M., Garriga M., Aymerich T., and Monfort J. M. - Biochemical characterization of
lactobaciili from dry fermented sausages, International Journal of Food Microbiology 18
(1993) 107-113.

Nielsen J. W., Dickson J. S. and Crouse J. D. - Use of a bacteriocin produced by
Pediococcus acidilactici to inhibit Listeria monocytogenes associated with fresh meat,
Applied and Environmental Microbiology 56 (1990) 2142-2145.

167



NguySn Thi Larm Boan, Van Hoorde Koenraad, Cnockaert Margo, L8 Thanh Binh, Vandamme Peter

26. Madkor S. A., Tong P. § and Soda M. E. - Ripening of Cheddar cheese with added
attenuated adjunct cultures of Lactobacilli, Journal of Dairy Science 83 (2000) 1684-
1691.

27. Matthias A., Martin R. A and Vogel R. F. - Molecular analysis of sourdough reveals
Lactobacillus mindensis sp. nov, International Journal of Systematic and Evolutionary
Microbiology 53 (2003) 7-13.

28, http://microbewiki.kenyon.edu/index.php/Psychrobacter

ABSTRACT

STUDYING ON BACTERIAL COMMUNITY IN FERMENTED FOODS BY USING
POLYMERASE CHAIN REACTION DENATURING GRADIENT GEL
ELECTROPHORESIS (PCR - DGGE)

Nguyen Thi Lam Doan'", Van Hoorde Koenraad’, Cnockaert Margo®, Le Thanh Binh?,
Vandamme Pete:

'Faculty of Food Science and Technolag}, VNUA, Trauquy - Gialam, Hanoi, Vietnam
Institute of Biotecknology, VAST, 18 Hoang Quoc Viet, Hanoi, Vietnam

Department of Biochemistry and Microbiology, Gent University, K.L. Ledeganckstraat 33,
B-9000 Gent, Belgium

"Email: niddoan@yahoo.com

Polymerase chain reaction denaturing gradient gel electrophoresis (PCR-DGGE)
fingerprinting was recently introduced into food micrebiology. PCR — DGGE were used to
investigate bacterial comntunities developed in Hanoi and Thanhhoa nem chua. Total microbial
DNAs were extracted directly from 10 nem chua samples. PCR of V3 165 rDNAs were
subjected to DGGE analysis. The results have showed that 10 nem chua samples have different
bands involved to microbial species in nem chua. 53 bands were collected. Then, these bands
were cut, purified, sequenced and compared to known sequence database in EMBL bank. The
results indicated that there are mostly belong to lactic acid bacteria such as genus Lacrobacillus,
L . Pedi L ¥V nter . Weissella, remains only
two as Macrococcus and Psychrobacter found in Hanoi and Thanhhoa nem chua. The results
also indicated Lactobacillus are mainly member in nem chua and they play especially
important role in producing specfic aroma, bacteriocin to improve the quality and preservation
of nem chua as well.

Keywords: PCR-DGGE, 16S rDNA, V3.
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