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TOM TAT

Hién nay nhu cau sir dung thuc pham chay ngay cang tang cao voi sy chu trong dén “tinh
thudn chay”, nghia la khéng lan bat ki thanh phan nao c6 nguon goc tir dong vat. Pdy la mot
ddc tinh quan trong trong ché bién va san xudt the phdm chay. Véi muc dich kiém tra c6 hodc
khéng sw hién dién ciia thanh phan dong vit trong thie pham chay, ching t6i tién hanh xdy
dung quy trinh phat hién sy hién dién cua thanh phcfn dong vat dva trén ki thuat PCR khuéch dai
viing 168 rDNA ty thé bang cdp moi TP1 va TP2 cé tinh phé qudt va dic hiéu voi 16S rDNA ¢
hau hét cac loai dong vat. Két qua cho thdy, buéc dau xdy dung thanh céng quy trinh phdt hién
DNA dong vit lan trong thwc pham chay. Quy trinh dwoc hinh thanh so bo nay da duoc thie
nghiém trén 11 mau dwoc dan nhan 1a thiee pham chay thu nhdn tir cho' va mot 56 cong ty ché
bién thuc pham chay trén thi truong; Két qua ghi nhdn 4/11 mdu thuc pham chay nhiém thanh
phan c6 nguon goc dong vt (chzem 36,36%). Qua do, quy trinh nay co thé khang dinh dii co s6
khoa hoc dé trién khai trén mot sé lwong mdu I6n hon trong thuc té.

Tw khéa: 16S rDNA ty thé, thuc pham chay, PCR, dong vat, thuc vat.

ABSTRACT

The demand for using vegetarian foods more and more increase nowadays with focusing to
the veganism that mean don’t contain any ingredients have origin from animals that is an
important feature in the processing and production of vegetarian foods. For this purpose, we
check whether have or not presence of animal ingredients in vegetarian food. PCR assay that
are specific to detect the presence of ingredients animal were designed basing on 16S rDNA
gene of the mitochondrial DNA genome by primer TP1 and TP2. Oligonucleotide primers that
are universal and specific for 16S rDNA gene in most of animals. As the results, assay was
initially successfully established for detecting animal- origin components in vegetarian foods.
We experimentally tested and detected animal ingredients in 11 samples vegetarian food from
the market and vegetarian food companies, as the results, 4/11 samples (counting for 36.36%)
contain the animal ingredients. In addition, we conducted sequencing and indentified
successfully this ingredient originating from Sus scrofa and Gallus gallus. According to this
sequencing result that are completely accordant, we affirm primer-specific amplification in this
study can be apply to experiment on the large number of samples in the reality.

Keywords: mitochondrial /6S rDNA, vegetarian food, PCR, animal, plant.
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1. Gioi thiéu

Thuc pham chay dugc hiéu 1a thue pham
khong chu:a cac thanh phan c6 ngudn goc tur
dong Vat 1] . Thuat nglr “an chay” duoc biét dén
nhiéu ¢ dao Phat va nhiéu ton gido khac dudi
nhiéu hinh thite “an chay” khac nhaul'l. V& xu
hudng an chay hién nay ngay cang gia tang ¢
nhiéu qudc gia trén thé gidi ciing nhu ¢ Viét
Nam. Ly do cua sy gia tang nay la do an chay
1a mot phuong thirc trong viéc phong chong
cac bénh tat nguy hiém lién quan dén tim
mach, cao huyét ap, ung thu,...PI¥ Nim bit
dugc xu thé phat trién, thi trlr(‘)'ng ngay cang
xudt hién nhiéu san pham chay véi mau ma da
dang, phong phu nhu: thit ga chay, heo chay,
bo vién chay,... Tuy nhién, “tinh thun chay”
lai khong duoc dam bao, dac biét 1a chua co
mot co quan tham quyén nao dam bdo trong
thuc pham chay khong 13n bat ky mot thanh
phan c6 ngudn goc dong vat. Do do, mot s6
cong ty thuc pham chay véi muyc dich dé dam
bao “thwong hiéu” phai gui mau thuc pham
(san pham va/hodc nguyén lidu san xuat) sang
nuoc ngoai dé kiém dinh. Xuat phat tir nhu cau
thuc té trén, viéc nghién ctru va phat trién mot
quy trinh nhém kiém dinh sy hién dién c6
thanh phan c6 ngudn gbc tir dong vat trong
thuc pham chay 1a can thiét.

Trén thé gi6i, phuong phap PCR
(polymerase chain reaction) 1a phuong phap
thong dung dugc nhiéu tac gia s dung dé
khuéch dai trinh DNA dich cua cac thanh phan
co nguén géc tor dong vat. Mot sb céc trinh tu
dich dugc su dung nhu gen Cytochrome b cua
bo gen ty théPM) 128 ¥DNA cuoa ty thé )]
16S rDNA ty thA o110l . Trong nghién cu’u
nay, 16S rDNA ty thé duqc chon lam trinh tu
DNA dich cho phan ung PCR, 1y do cho su lya
chon nay (1) /6S rDNA c6 tinh phd quat, tinh
bao ton cao trong cing mot loai, chung thay
dbi cham theo thdi gianl'M2; ; (2) SO lwong
nhiéu ban sao /68 rDNA trong te bao'... Do
do, muc dich cua nghién ctru nay bao gom xay
dung quy trinh phat hién thanh phan ¢6 ngudn
goc tu dong vt trong thuc pham chay va budc
dau quy trinh nay dugc kiém tra tinh thuin
chay trén cac mau thuc pham chay thu nhan
trén thuc té.

2. Vit liéu va phwong phap nghién
ciru

Vit liéu

Mau chimg duong bao gdm miu dong
vat 13 thit ga va thit heo. Mau ching am la
mau thyc vat. Mau thuc té 1a cac mau thuc
phim chay thu mua ngu nhién tir cac cong ty
san xuét thuc pham chay tir cong ty Au Lac, tir
cho Thi Dau Mot va siéu thi.

Thiét ké moi

Trinh tuy modi xudi va modi nguge duoc
thiét ké dya trén 16S rDNA ty thé trén Ngan
hang Genbank (NCBI: http://ncbi.nlm.nih.gov/)
clia cac loai dong vat bao gébm ga (KF908854,
AB489247,...), heo (JN714132, KC208030,
KF799977...), bo (KF799979,...) bing céc
phin mém tryc tuyén nhu Primer3(v.0.4.0)
(http://bioinfo.ut.ee/primer3-0.4.0/). Mdi sau
khi thiét ké duoc danh gia cac thong s vat 1y
nhu do dai, nhiét d6 nong chay, phan trim GC,
nang luong hinh thanh cac cau tric bac hai..
bing phin mém truc  tuyén IDT
(http://sg.idtdna.com/analyzer/Applications/Oli
goAnalyzer/). Dong thoi tinh dic hiéu dugc
kiém tra bang chwong trinh BLAST (NCBI:
http://blast.ncbi.nlm.nih.gov) v.v.

Tach chiét DNA

DNA dugc tach chiét theo phuong phap
Phenol-Chloroform™ '), T4t ca cac mau dung
dé tach DNA déu duoc lan lugt rira sach bang
nuée, cdon 70° va dung dich PBS (Phosphate
buffer saline). Sau khi rtra sach, cac mau duogc
cit va gid nhuyén thanh mot mau dong nhat.
2,0 g mau dich nay huyén phu véi 4 ml dung
dich dong nhit miu (NaCl 5M, Tris-HCI 1M,
EDTA 0.5M, ddH,0). Sau khi dong nhat, hut
750 ul dich chuyén vao dng eppendorf méi, bd
sung 20 pl SDS 10% va 20 pl proteinase K (1
mg/ml), U qua dém & nhiét do 65°C. Sau do,
250 ul NaCl bao hoa duoc bd sung, i miu &
4°C trong 30 phut, ly tdm 10.000 vong/phut
trong 15 phat. Chuyen 500 pl dich vao ong
eppendorf khac va bd sung voi 500 pl hdn hop
Phenol:chloroform:isoamylalkohol  (25:41:1)
dao nhe dng, ly tdm 13.000 vong/phut trong 10
phut (13p lai 2-3 1an), thém 500 ul Chloroform,
dao nhe ong va ly tam 13.000 vong/phut trong
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10 phut. Qué trinh tua dugc thuc hién voi
NH4OAc va Isopropanol ¢ nhiét do -20°C
trong vong 2 gio. Sau d6, tién hanh ly tdm thu
tua va luu gitt DNA trong dung dich TE cho
nhitng thi nghiém sau nay. Nong d6 DNA
dugc xac dinh thong qua phuong phap do OD
va kiém tra do tinh sach théng qua tri sd
Az60/Aaso-

Phdn wrng PCR

Phan ung PCR duoc thuc hién voi chu
trinh nhiét sau: 1 chu ky v&i nhiét @6 95°C
trong 5 phat; 35 chu ky v6i nhiét do 95°C
trong 30 gidy, 67°C trong 1 phut, 72°C trong 1
phut; 1 chu ky 72°C trong 5 phat. Thanh phan
phan tng PCR dugc thé hién ¢ Bang 1. San
pham PCR duoc dién di trén gel agarose 1,5%
va gidi trinh tu tai cong ty Nam Khoa.

Bang 1. Thanh phian phin img PCR

Thanh phan Luwgng
Master mix (2X) 7,5 ul
Moi xudi (10 pM) 0,5 ul
Moi nguoc (10 pM) 0,5 ul
DNA mach khuon 1,0 ul
ddH,0O 5,5ul
Tong thé tich 15,0 pl

3. Két qua va thao ludn
Moi, dénh gid cdc dic tinh ciia méi
Trinh ty mdi dé khuéch dai 16S rRNA ty

thé c6 trinh ty: moi xudi (TPI) 5
CCYAGGGATAACAGCGCAATC-3’ va moi

nguoc (TP2) 5’-
TCCGGTCTGAACTCAGATCAC-3" (Trong
d6, Y thay thé cho C va T). Cac dic tinh vat ly
modi duge danh gia bang phan mém IDT thé
hién & Bang 2.

Bang 2. Cac dic tinh vit Iy ciia mdi TP1 va TP2

Moi | Chiéudai(bp) | %GC | Tw(°C) 5 (2) 3)
TP1 21 54,7 56,9 0,81 -11,53 »
TP2 21 52,4 56,2 22,00 975 |

Ghi chi: T,: nhi¢t do nong chay; (1) AG cua ’cdru triic kep téc (hairpin-loop) (kcal.mole”); (2) AG cuia
cau tric self-dimer (kcal.mole™); (3) AG ciia cdu triic hetero-dimer (kcal.mole™).

Dua trén két qua Bang 2, cac gié tri vat
1y vé chiéu dai, %GC, nhiét d6 néng chay va
sy chénh léch nhiét d6 néng chay déu thoa
mén cac yéu cau trong thiét ké méil'™. V& AG
phin 16n déu thoa man 16n hon -9 kcal.mol™,
ngoai trir ning luong hinh thanh ciu trac tu
bat cap cua TP1, TP2. Tuy nhién, khi tién hanh

kiém tra bang phan mém truc tuyén, ciu tric
tu bat cap xdy ra & dau 5’ va gia tri nay khong
chénh Iéch qua nhiéu so vdi yéu cau. Do dé,
cap mdi nay van duoc sir dung va kiém tra tinh
ddc hiéu. Tinh ddc hiéu dugc tién hanh kiém
tra bang chuong trinh BLAST va Annhyb déu
cho thiy kha ning bat cip dic hiéu trén /6S
rDNA & cac loai dong vat voi muc d tuong
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dong dat 100% (Hinh 1) va khong bat cgp trén  chuyén biét dbi v6i céc trinh tw 168 rDNA tir
cac trinh tu /16S rDNA thuc vat nhu bap cai, dong vat (Dt liéu khong trinh bay). Dya trén

ngo, rau dén, dau hu...

(Dir liéu khong trinh  nhitng két qua thu nhan dugc, mdi TP1 va TP2

bay). Pong thoi khi kiém tra bang phan mém van dwoc chon dé st dung cho cac thuc
ClustalX, két qua cho thay cap moéi bat cdp nghi€m sau nay.

Hinh 1. (a) Sw bit cip ciia TP1 va TP2 Ién trinh tw 16S rRNA cua Gallus Gallus (Ma )
truy cip trén Genbank: AP003321). Vi tri Y trong cap moi TP1 twong thich véi C trong
trinh ty bat cap; Két qua BLAST (b) cap moi TP1 va (c) TP2 thé hién tinh dac hiéu

Narre [ha [end | commenus |
.umrs A 1B Tound oo soore B0.55 sense. .
. reverse 144 L] Teund syt tese: 100 sanse ..,
1101 TTTARAATCA CGACCACCTT ACAACCTTAC ACAGCCCCAC TGGGTCCARCC I
1151 CACACATAAR CCCCIGGTCG ACATITTICG GTTGGGGCGA CCITGGAGAA
1201 AARRAAATCC TCCRAACCCA CRGACCACAR CTCTITCACTA AGACCAACTC
1251 CTICAAAGTAC CAACAGTAAC CAGACCCAAT ATAATTGAGC AATGGACCAR
1301 GCTACRECTNE [NENIEIGe SeEReTCCT CCARGAGCCC ATATCGACAR
1351 GGAGGITTAC GACCTCGATG TTGGATCAGG ACAACCTAAT GGIGCAACCG
1401 CTATTAAGGG TTCGTTTGIT CAACGATTAA CAGTCCTACH TEATCIGAGT
1451 [CAGACCGGA GCARTCCAGG TCGGITICTA TCTATGAARCA CACTCCTCCT
(ﬂ) 1501 AGTACGAAAG GACCCCAGAA GIGGGGTCAR TACCACTCAG CACACCCCAA
Description Max | Tetal Quary| E ldent  Accession
SCOMe SCONE| COVEr valug
O Canis heaon haplobpe HA Covi3 mitachondrion, parial qenama 394 394 100% 07 %% JEMINTD
O susvarmpcosys mitgchpndrion, compials cenomg 34 384 100% 023 9% KFIREATIA
L Canis lupus tamiliaris mitochendrion complete genoma 394 394 100% 023 93% KFO2GITAM
O Bos tsuns mithchandrion complels qename 394 3194 100% 02 95% KFO2E3TTA
O Coiyrnba lida mitochandsion, camglate ganome 394 354 100% 023 95% KED253TEN
U Spesata seanghala milochondrial DMA complats genome 394 394 100% 023 95% ABDOTIESA
L Megalphrama ambivcaphala x Parabramis pekinengis mdachondrign, complete genoma 394 3854 100% 023 95% KESZTIETY
(b)
Descrption ax Total ey E ident | Accassion
SCOMe | SCOre | COVEf vaue
[ Paranestroglus smsgilus mitochondrion, complele penome 421 421 100% 0023 100% KFETI30E1
[0 Dasyatis benneS mitschondrion, complele gename 421 421 100% 0023 100% KC332221
(0 Rhincadon tepus mitechondion complele genpme 421 421 100% 0.023 100% KCA332211
[0 Alepss vieini mitochindrion comalste ganome 421 421 100% 0023 100% KET230811
[ Acipenser schrenchii miochondion complete gename 421 421 100% 0023 100% KCB207361
O knas plathmeros chne S 165 fosamal RNA gens parial sequence: miichondrial 421 421 100% 0023 100% KFo0dasad

(c)
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~ Xdy dung quy trinh thye nghiém tich
chiét DNA va khuéch dai trinh tw dich
‘ Tén~g s6 mau thyc nghiém a 5 mau bao
gom 2 mau ga (ky hiéu 1, 2), 2 mau heo (ky
hiéu 3, 4) va mau thuc vat (ky hi¢u 5), cdc mau

nay dugc tich theo phuong phap
Phenol/chloroform. Két qua tach chiét duogc
kiém tra bang gia tri OD va ty s6 Azeo/Aaso
(Bang 3).

Bang 3. Gia tri OD va tri s6 Az/Ass clia cac miu tach chiét

Mau | ODag Aze0/Aaso Cpna (ng/ml)
1 0,013 1,66 33,55
2 0,063 1,88 158,8
3 0,047 2,00 117,0
4 0,018 1,51 44,0
5 0,028 1,57 70,5

Gia tri Asgo/Asg cua cac mau tach déu
c¢6 gia tri nam trong khoang 1,8 dén 2,0 (cac
mau 1, 2, 3), mot s6 miu (méu 4, 5) cb gia tri
bé hon 1.8, didu nay nghia Ia san pham tach

chiét DNA ¢ cac mau nay nhiém protein. Tuy
nhién, cac mau nay van thue hién PCR khuéch
dai trinh ty dich. Két qua dién di san pham
PCR dugc thé hinh Hinh 2.

Hinh 2. Két qua dién di san pham PCR
cia cac mau nham khao sat kha nang bat cap cia moi

&

LaD 1 2 3 4

o N =

Ghi chii: LAD: thang DNA 100 bp; (-): giéng doi chiing am (khong chira DNA).

Két qua san pham PCR cho thiy & céc
mau dong vat: mau 1, 2, 3, 4 déu c6 mot bang
sang rd v6i kich thudce 1a 149 bp. Piéu nay cho
thdy mdi TP1, TP2 da khuéch dai dugc san
phém muc tiéu /6S rDNA. Trong khi do, ¢
mau thyc vat (bap cai) va ¢ giéng dbi chung
am (-) khong thdy xuat hién biang nao. Piéu

nay cho thay cip mdi TP1 va TP2 dic hiéu véi
trinh tuy dich /6S rDNA va khong khuéch dai
dugc trinh tu dich & cac mau thuc vat trén ca
ly thuyét va thuc nghiém. Dé khang dinh tinh
dic hiéu nay, mot mau san pham PCR dugc
tién hanh giai trinh ty tai cong ty Nam Khoa
(mau 1) (Hinh 3).

Hinh 3. Két qua gidi trinh tw mach xudi (mdi TP1) ciia sin phim PCR miu 1

10 20 30 40 50
A EEN BN CONNEENEE N

0 40 90 100 110 120

i GTTG A Ch G G AG GTTTAC GACCT CG TGTT GGATCAGG MCACCTALTG GTGCAACC GCTATTAAGGGTTCGTTTGTTCAACGATTAACAGTCCTACGTGATCT GAGTTCAGACCGGAA L Th

\\A.m.u\.wmn.‘mL)llumm.lhmumlnhunmm.ﬂ.lmlnnhHunhﬂmulmmﬂmﬂdthﬂllh
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Dura trén két qua giai trinh ty Hinh 3, két
qué cho thiy céc peak ciia san pham déu rat rd
rang chi trr mdt doan s6 nucleotide phén dau.
Piéu nay c6 thé giai thich, tai vi tri doan mdi
bét cap, khi giai trinh ty tin hiéu ving nay
khong rd rang. Tuy nhién, phan doc dugc
(doan giita trinh ty) rat rd rang va hoan toan
dic hiéu khi duoc tién hanh kiém tra bang
chwong trinh BLAST. Két qua BLAST cho
thdy, doan trinh tu ndy twong dong rat cao véi
trinh tu 16S rDNA ty thé cta loai Gallus gallus

(M sb truy cap: KF981434) véi do twong
dong dat 98%, gia tri E-value gan bang 0
(Ident=98%, E-value=4e-46). Ngoai ra, chliing
t6i tién hanh kiém tra su tuong dong véi cac
trinh tg /6S rDNA cua ga thu nhan tr Ngan
hang Genbank déu cho thiy do tuong dong rat
cao (Hinh 4.). Do d6, két qua trinh tu /6S
rDNA nay twong dong véi loai ga (Gallus
gallus) hay noi cach khac DNA tach va khuéch
dai ding v6i mau thit ga.

Hinh 4. Két qua sip giéng cot trinh tu sin phim PCR-TP1
véi cac trinh tu 16S rDNA cua ga (Gallus gallus)

ABAS9247.1 | ICCCATATCCACAAGGAGGTTTACGACCTCGATGTTGGATCAGGACAACCTAAT
KF908854.1 | ICCCATATCCACAAGGAGGTTTACGACCTCGA TG TTGGATCAGGACAACCTAAT
ABABY2AT.1 | [CCCATATCACAAGCACGTTTACACCTOGA TG TTGOATCAGGACAACCTAAT
AY236430.1 | ICCCATATCCACAAGGAGGTTTACGACCTCGATGTTGOATCAGGACAACCTART
Sanpham_TP1 | |-CCATATCOACARGGACTTTACCACCTCOATGTTGCATCACGACARCCTAAT

Nhu vay, dua trén cac két qua danh gia
1y thuyét va két qua thuc nghiém, ching toi
nhan thay dd buéc dau thanh cong trong viéc
xdy dung quy trinh thuc nghiém khuéch dai
doan trinh ty dich /6S rDNA nham phat hién
thanh phﬁn dong vat hién dién trong thuc
pham chay.

TCCAACCCCTA T TAACEC TTOC TT TG T ICAAC A T TAACACTCC TACC TCATC TGAG T TCACACCOCA
TGCARCCCCTATTARGEGTTCCTT TG TTCARC A TTAACRGTCCTACG TCATCTGAGTTCAGACCECN
e & vy oy o TR AT § ) et 3 [ A ;) v ) S ) s
TGCARCCCCTATTAN TG TTTCTTCAACCATTAACACTCCTACGTCATCTGACTTCAGACCCGN
T, —— TSRS § S [V Y ) S S ) e
TCCARCCCCTATTAN TCGTTTGTTCANCCATTAACACTCCTACGTCATCTGACTTCAGACCIGN
TGCARCCCCTATTAAGGCTTCCTT TG T TCAACCA T TAACAGTCCTACG TGATCTGAGT TCAGACCGGA

Két qud thuc nghigm trén cdc mau
thue té

Sau khi xay dung dugc quy trinh thuc
nghiém, budc dau tién hanh thu nghiém trén
11 miu thu mua & cho, cong ty san xuat thyc
pham chay va siéu thi trén dia ban Thu Dau
Mot. Két qua kiém tra dugc thé hién trén bang
dién di Hinh 5.

Hinh 5. Két qua kiém tra sy hién dién thanh phan dong vat trén cac miu thue nghiém

Ghi chii: (1) (2) (3) (4) (5) la cac mau thu nhdn tir ciea hang san xudt thiec phcfm chay Au Lac lan lwot la
dui ga xa chay, thit nac kho chay, swon ram chay, bo kho chay, pate gan ngong chay; (6) (7) (8) la cac
mau thu mua tai cho lan leot la heo chién chay, cha trimg vit chay, cha cd chay; (12) (13) (14) la cdc
mau thu mua tai siéu thi lan lwot 1a ga cuc chay, bot xii va thit ga xé chay; (9) (11) (15) la ching duong
lan lwot la thit heo, thit ga, hon hop tron thit ga va thit heo; (11) la doi chirmg dm, cdi bdp; (-) giéng

chung am khong chira DNA.
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~ Dua trén két qua Hinh 5, cic mau thuc
pham chay ¢ cho déu xuét hién mot bang &
kich thudc 149 bp (3/3 mau nhiém); & cac mau
thu nhén tir siu thi, c6 duy nhét 1 mau (mau
s 12) (1/3 mAu nhiém) xuit hién mot bang
149 bp voi do sang tuong 601 mo; & cac mau
thu nhan tir cong ty san xuat thuc phdm chay
Au Lac khong thdy xuét hién bang nao ca (0/5
mau nhidém). PO sang khong déng déu & cac
mau bi nhiém dugc gidi thich 1a do ham luong
protein dong vat nhiém trong cac mau khac
nhau, nong do DNA tach duogc khong giong
nhau, din dén su khuéch dai cac bang co6 do
sang khac nhau. D6i véi mau ching duong
déu hoan toan xuét hién bang voi kich thudce
149 bp sang, mau ching am khong xuat hién.
Nhu vay, ty 1¢ s6 miu nhiém protein dong vt
dat 4/11 mau chiém 36,36%, trong d6 cic mau
& cho ty 1& nhiém 100%, siéu thi nhiém
33,33% va cong ty san xudt nhiém 0%. Dé
khrfmg dinh hon vé két qua, mot mau dai dién
duoc tién hanh giai trinh ty c6 xuat hién bing
(mau s6 7). Két qua giai trinh tu duoc kiém tra
bang chwong trinh BLAST. Két qua kiém tra

BLAST cho thiy, miu san pham twong dong
V01 16S DNA cla Sus scrofa v6i gia tri tuong
dong cao dat 98% va gia tri E-value gan bang
0 (Ident=98%, E-value=4e-51) va do tuong
ddng cao v6i cac trinh ty 16S DNA cia heo khi
kiém tra bang chuong trinh ClustalX (Dir liéu
khong trinh bay).

4. Két luan

Quy trinh phat hién thanh phan c6 ngudn
géc tor dong vat dya trén k¥ thuat sinh hoc
phan tr PCR trén gen muc ti€u /65 DNA da
budc dau xay dung thanh cong vdi d6 dic hiéu
cao. Pong thoi, quy trinh duge ap dung dé
kiém tra thir nghiém trén cac mau thyc té thu
nhén trén dja ban Tha Dau Mét, Binh Duong.
Két qua budc dau cho thay ty 1& nhiém dat
36,36% (4/11 mau nhiém). Dé ing dung quy
trinh ndy rong rdi trong thyuc té, trong cac
nghién ctru sap t6i, chiing toi s& tiép tuc t6i uu
hoa quy trinh tach chiét d6i véi nhiéu loai mau
(thuc phim khac nhau) ciing nhu thiét ké
chimg ndi nhim khang dinh tinh tin cdy cua
quy trinh.
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