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ABSTRACT

Four methods for extracting DNA in cocoa-derived products (cocoa powder,
cocoa butter, cocoa mass, and dark chocolate) are described. These DNA
extraction methods included four commercial kits DNeasy Plant kit, DNeasy
Plant kit with polyvinyl polypyrrolidone (PVPP), QlAamp DNA Stool kit,
Wizard Genomic DNA Purification kit. The DNA yield, purity, and quality for
four different cocoa matrices are discussed. The yield and purity were
determined through spectrophotometry: DNA concentration, DNA purity and
PCR positive amplification. Three different conventional PCR reactions were
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Title:
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Quantification and PCR used to assess the quality of the DNA extracted. The Wizard Genomic DNA
detection in cocoa-derived Purification kit was found to be the best for DNA quality and PCR detection
products in cocoa powder and dark chocolate ([DNA] = 44.83 (ng/ul); A260/4280 =

1.4-1.7, PCR positive amplification) and ([DNA] = 29.34 (ng/ul) and
Tir khoa: A260/4280 = 1.4-1.7, PCR positive result, respectively). The cocoa butter
Ca cao, PCR, phuong phap matrix gave the lowest DNA yield, and negative amplification results for three
trich Iy DNA the examined extraction methods DNeasy Plant kit with PVPP, DNeasy Plant

kit without PVPP, and QIAamp DNA Stool kit [DNA] <10 (ng/uL, PCR
Keywords: negative products). The QlAamp DNA Stool kit method showed the best result

Cocoa, cocoa-derived product, for PCR detection of cocoa mass (A260/4280 = 1.7-2.0, [DNA] = 28.12
DNA extraction, polymerase (ng/ulL), {’CR negative amplification).
chain reaction TOM TAT

Bon phwong phap trich ly DNA nhanh (kit) dwoc ding trong nghién ciru danh
gid va so sanh nham chon phuong phdp trich ly DNA 10i wu nhdt cho timg
nguyén liéu c6 nguon goc tir san pham ca cao (bon nguyén liéu sir dung trong
thi nghiém: bot ca cao, bo ca cao, ca cao long va so cé la). Cac phwong phap
trich ly bao gom: DNeasy Plant kit, DNeasy Plant kit with polyvinyl
polypyrrolidone (PVPP), QlAamp DNA Stool kit, va Wizard Genomic DNA
Purification kit. DNA ly trich dwoc so sanh néng do DNA; do tinh sach va so
sanh chat lwong san phdm tao thanh (san pham PCR dirong tinh); Wizard
Genomic DNA Purification kit cho két qua tot nhat doi véi bét ca cao va s6
co la [DNA] = 44,83 (ng/,uL) A260/4280 = 1,4-1,7, PCR dwong tinh; va
[DNA] = 29,34 (ng/uL) va A260/4280 = 1,4-1,7, PCR duong tinh; san pham
bo ca cao khdng cho két qua tot doi voi 3 phiong phap ly trich DNeasy Plant
kit with PVPP, DNeasy Plant kit without PVPP, va QlAamp DNA Stool kit
([DNA] <10 (ng/uL PCR dm tinh); QIAamp DNA Stool kit cho két qua toi wu
dé ly trich DNA tir ca cao long (A260/4280 = 1,7-2.0, ([DNA] = 28,12
(ng/uL), PCR dwong tinh.

Trich dan: Lam Thi Viét Ha, Truong Trong Ngon, Tran Nhan Diing va Ha Thanh 'Toém, 2019. So sanh va
danh gia cac phuong phap ly trich DNA trong cac san pham c6 nguén goc tir hat ca cao. Tap chi
Khoa hoc Truong Pai hoc Can Tho. 55(5B): 9-15.
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1 GIOI THIEU

Cacao (Theobroma cacao L.) la loai cay cong
nghiép quan trong trén toan cau, san luong ca cao la
nguodn thu nhap chinh cua mét s6 nudce dang phat
trién trén thé gidi nhw: Ghana, BO Bién Nga
(Afoakwa et al., 2016; ICCO, 2016). Hién nay, hat
ca cao ngdy cang phat huy gia tri kinh té va gia tri
dinh dudng (Wood and Lass, 2001; Efombagn ez al.,
2009; Ha et al., 2016). Cay ca cao c6 3 giong gom
Forastero , Criollo va giong lai Trinitario (glong
Trinitario 14 con lai cta Criollo va Forastero). Giéng
Forastero (trai xanh khi con non, chin c6 mau vang)
cho ning suét cao, chéng chiu sau bénh tot, trai va
hat ¢6 kich c& to; nhung chit lwong cta hat khong
thom ngon (Afoakwa et al., 2014; ICCO, 2017,
Wood and Lass, 2001). Giéng Criollo ngugc lai
cung cip hat v6i chit lugng thom ngon nhung d& bi
sau bénh va ning suit thu hoach kém. Giéng lai
Trinitario duoc lai tao mang cdc dac tinh tot cua hai
gidng bd me; vi vdy da s0 cac quoc gia trdng ca cao
hién nay trén thé gidi chi trong gidng lai Trinitario
(Phudc, 2009; Afoakwa et al., 2014; ICCO, 2017).

Thuc phdm c6 ngudn gdc tir hat ca cao (thuc
pham dugc san xudt tir nguyén liéu hat ca cao) da
duogc tiéu thu tir hon 2.600 nam trudc (Wood and
Lass, 2001; Lecumberri et al., 2007; Afoakwa et al.,
2016).Co 3 giéng ca cao hat ca cao (hat Criollo, hat
Forastero va hat lai Trinitario); su dinh danh ngudn
gbc xudt xur hat rat quan trong cho cc nha san xuét
va ngudi tiéu ding cac san pham nay. Dinh danh
ngudn gbc hat ca cao (Forastero, Criollo, va
Trinitario) gitp ich qua trinh phéan loai dung hat ca
cao chét luong, nham tidu chuin héa nhan hiéu san
pham va ngudn gdc xuét Xt cac san pham ché bién
tur hat ca cao. Bac bi¢t vadi sy phat trién vuot bac cua
nganh Sinh hoc Phéan tir hién dai, v6i su hién dién
mot lwong rat nhé DNA trong nguyén lidu, cac nha
khoa hoc c6 thé nhan biét nhiéu thong tin cla
nguyén lidu dang nghién ctru (cdu trac bo gen, chirc
nang gen...).

Hat ca cao tuoi sau khi 1én men tir 5-7 ngay, sdy
kho tir 4-6 ngay, va sau mdi quy trinh san xuat khac
nhau sé& tao ra cac san pham khac nhau bao gom ca
cao long, ca cao bot, bo ca cao va cudi ciing 1a san
pham s0 ¢0 la. Vi vay, khao sat phuong phap ly trich
DNA tdi uu cho timg san pham 6 ngudn goc tir hat
ca cao la vin dé cap thiét nham truy xuat ngudn gdc
san pham, tiéu chuan hoa va danh gia chét lugng san
pham khi c6 nhu ciu ctia nha san xuit va nguoi tiéu
dung.

Phan tng PCR (Polymerase Chain Reaction) da
duoc ap dung dé xac thyc nguon goc cia thyc pham
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& cac nude phat trién (Reid et al., 2006; Mafra et al.,
2008, Smulders et al., 2008). Hon nira, $6 lugng va
chat lugng DNA sau ly trich 13 yéu cau duoc dit 1én
hang dau (Spaniolas ez al., 2008). Ky thuat PCR la
phuong phap t6i wru va tin cdy dung dé phat hién sd
luong rat nho DNA trong cac san phiam thuc phdm
(Tombelli et al., 2000; Holst-Jensen et al., 2003).
Phan tng PCR thanh cong phu thudc vao hi€u qua
cua phuong phap ly trich DNA, ly trich lugng DNA
tinh sach va chit luong (Mafra et al., 2008).

Céc cong bd khoa hoc cho thdy hiéu qua cua
viéc st dung cac phuong phép trong ly trich DNA
tor 1a ca cao: tac gia Perry ching minh phuong
phap “CTAB” hiéu qua khi ly trich DNA tir 1a ca
cao (Perry et al., 1998); Haymes da thi nghiém
thanh cong bg kit “DNeasy Plant kit with PVPP
(Polyvynyl Polypyrrolidone)” khi ly trich DNA tir
14 ca cao (Haymes et al., 2004); tac gia Saunders
chiing minh bg kit “DNeasy Plant kit with PVPP” 1a
phuong phép tdi wu cho ly trich DNA tir 14 ca cao
dung cho DNA printing (Saunders et al., 2004);
phuong phép CTAB cai tién duoc tic gia
Bhattacharjee thyc thi trén mau 14 ca cao dung cho
phan tich danh diu phéan tir (Bhattacharjee ef al.,
2004). Tuy nhién, phuong phap ly trich DNA t6i uru
(nhanh va dat DNA chét lwong) tir cac san pham c6
nguon goc hat ca cao chua ting duogc khao sat va
cong bo.

Thuc phém san xuét tir hat ca cao chira mot
luong rat 16n polyphenol, 1a nguyén nhan lam giam
chat lugng DNA ly trich; hop chét polyphenol gay
{rc ché cac phan ng trong qua trinh ly trich DNA
(Perry, 1998; Petiard and Cruzillat, 2004; Saunder,
2004; Gryson et al., 2007). Hon nira, polyphenol 1a
chat &rc ché 1am giam hiéu qua phan ung ctia phan
tmg PCR (Pinto et al., 2007; Smith and Maxwell,
2007). Nghién ctru phuong phap t6i ru ly trich DNA
chét luong cao 1a muc tiéu cia dé tai nhiam thu duogc
lwong DNA khong chira cac hop chit trc ché.

Nghién ctru nay dugc thyc hién nham thir
nghiém 4 bd kit thwong mai ly trich DNA céc san
pham ngudn gdc tir ca cao: ca cao long, bot ca cao,
bo ca cao va sb ¢o la. Bon b kit dugc dung trong
thi nghiém bao gdm: DNeasy Plant kit with PVPP,
DNeasy Plant kit without PVPP; QIAampDNA
Stool kit; va Wizard Genomic DNA Purification kit.

2 PHUONG PHAP NGHIEN CUU

2.1 Nguyén li¢u

Bén loai nguyén li¢u ca cao 16ng, bdt ca cao, bg
ca cao va s6 ¢0 la dugc thu thép tai Cong ty san xuat
$0 ¢6 la Kimmy (Chéau Thanh — Tién Giang). Mau
thi nghi€ém bao quan tu -18°C dung cho phan tich.
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2.2 Phwong phap ly trich DNA: 2.4 PDoan moi oligonucleotide

Cac kit ly trich DNA dugc mua tir cac cong ty Cac cap mdi oligonucleotide dugc tong hop va
hoa chat, quy trinh ly trich thyc hién chinh xac theo cung cap: Cong ty Integrated DNA technologies
hudng dan protocol cong ty. (Leuven, Bi). Moi dugc pha lodng bang Milli-Q

— DNeasy Plant kit with PVPP and DNeasy nué? cat 2 lan dén g?ng df} 5,0 UM, Sénlphénrq DNA
Plant kit without PVPP: Céng ty Qiagen, GmbH, ly mCh dugc thuq hién phan ung P CR bgng cac doan
Pric. moi oligonucleotide, cac cdp moi nay hién trong gen
thyuc vat; phan tng PCR duong tinh véi cac cap moi
ching minh DNA hién dién véi d6 tinh sach cao
trong nguyén li¢u.

Cap mdi Plant C/Plant D: Plant C (5’-CGA AAT
R CGG TAG ACG CTA CG-3’) va plant D (5’-GGG

2.3 Phuong phap do nong dj va dg tinh GAT AGA GGG ACT TGA AC-3") dugc ding
sach DNA sau ly trich khuyéch dai doan gen 500bp — 600bp (Taberlet e

— Noéng d0 DNA duoc do biang may al., 1991). Poan mdi non-coding cua chloroplast
Spectophotometer (Eppendorf, Milan, Y) véi budc DNA dugc ding trong nghién ctru mdi quan hé di
song A260 nm. truyén cta cac loai thuc vat.

— Do tinh sach DNA xéc dinh bang ti 1¢ hap
phu 2 budc song A260 nm va A280 nm (A260/280).

— QIAamp DNA Stool kit: Cong ty Qiagen,
Leusden, Ha Lan.

— Wizard Genomic DNA Purification kit:
Promega, Madison, WI, My.

trnT (UGU) trnL (UAA) 5’exon  trnL (UAA) 3’exon  trnF (GAA)
a—> cC—> e->
<b <«~d <« f

| ] 100 base pairs

Hinh 1: CAu tric doan modi UAA 5° (Plant C) va UAA 3’ (Plant D)

— Capmdi 58 I/5S 11: 5S 1 (5°-TTT AGT GCT ttc ché cho qua trinh ly trich DNA va phan tmg
GGT ATG ATC GC-3") va 58 II (5-TGG GAA PCR).

GTC CTC GTG TTG CA-3’); doan mdi 5S phat — Phén émg PCR :
hién doan 160 bp-1.000 bp cia hat (Petiard and . o
Crouzillat, 2004). Cép moi plant C/D: Khéi dau bang giai doan

bién tinh DNA & nhiét d6 95°C trong 3 phit, theo
sau 14 35 chu ky gia nhiét v6i cac giai doan: bién
tinh DNA & 95°C trong 20 gidy, gan mdi ¢ 54°C
trong 40 gidy, tong hop DNA & 72°C trong 30 gidy
va két thic phan tmg PCR bang giai doan 6n dinh
san pham & 3 phat 72°C; luu trit ¢ 4°C.

— Cap mdi SSP III/SSP IV: SSP III (5’-GGC
AAT TTA CTT CGT GAC AAA CG-3’) vaSSP IV
(5’-CTC ATA TTT GCC AGG AGA ATT AC-3%);
doan moi SSP phét hién doan gen seed storage
protein. Poan SSP thé hién doan gen copy (3-5
copy) trong gen haploid T. cacao (Petiard and

Crouzillat, 2004), vi viy doan mdi nay xudt hién tir 5S /I va SSP III/IV: Khéi dau bang giai doan
1a dén cac san pham dugc san xuét tir hat ca cao (tir bién tinh DNA & nhiét d6 94°C trong 3 pht, theo
1a dén s6 cola). sau 1a 30 chu ky gia nhiét v6i cac giai doan: bién

2.5 Phwong phiap PCR tinh DNA & 95°C trong 1 phut, gin moi & 55°C trong

1 phit, tong hop DNA ¢ 72°C trong 1 phit va két
thic phan tng PCR bang giai doan 6n dinh san
pham & 72°C trong 7 phut; luu trit & 4°C.

— Hdn hop 50 pL chita 2 uL. DNA san pham va
48 pL the tich master mix chtra 31,75 pL nude cat
2 lan, 10 uL thé tich Sxgotaq PCR buffer (Promega),

2 uL mdi moi (10 pM), 2 pLL ANTPs (5 mM) va 0,25 Chuong trinh gia nhiét cho phan img PCR bang
uL gotaq DNA polymerase (5 U). Mau am tinh chira may Gene Amp PCR System 9700.

2 pL nuéc cat 2 lan. Mau duong tinh chtra 2 pL — Phan tich sian phdm PCR:

DNA dau nanh (DNA ’daflu nanh cho phé’m ung PCR ) . s o
dwong tinh v6i hau hét cac doan moi non-coding, San pham PCR dugc dién di bang bg dién di Bio-

intron va exon; DNA dau nanh ciing chira nhiéu chat RAD keém PC, sir dung gel agarose 1,5% IXxTAE
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buffer. San phdm nhuém véi 1 ng/uL ethidium
bromide, chup hinh gel duéi tia UV bang may Bio-
RAD Gel Doc. Hinh anh bing dugc phan tich bang
phin mém Quantity One Software. Thang chuén
Lamda Hind III va GeneRulerTM100 bp DNA
ladder plus dugc dung dé wdc lwong kich thudc cua
doan DNA.

3 KET QUA VA THAO LUAN

3.1 Phén tich ndng d9, do tinh sach DNA va
két qua PCR

Theo cac cong bd, d6 tinh sach DNA sau ly trich
dat két qua tt & mirc 1,7-2,0 (Strauss, 2001;
Puchooa and Khoyratty, 2004; Varma et al., 2007).
Khi két qua nay 16n hon 2,0 biéu hién c6 nhiéu RNA
hodc protein trong san pham DNA (Varma et al.,
2007). Két qua A260/A280 do dugc trong thi
nghiém dat tir 1,4-2,0. Néng d6 DNA thu dugc trong
nguyén li€u bot va bo ca cao lon hon 40 ng/pL va
nho hon 40 ng/pL (Bang 1).

Bot ca cao va ca cao 16ng

San pham bot ca cao thé hién két qua ndng do
DNA cao nhét khi st dung DNeasy Plant kit (87,23
ng/puL). Phan tmg PCR déu cho két qua am tinh,
ngoai trir két qua duong tinh dbi voi Wizard
Genomic DNA Purification kit. Khi so dung
QIAamp DNA Stool kit, 2 san pham nay déu cho
nong do thap nhat (<30 ng/uL) nhung d6 tinh sach
lai dat két qua t6t nhat (1/7-2,0). Ca cao long cho Kkét
qua duong tinh v6i céc kit thi nghiém, ngoai trir san
pham PCR khi dung cap mdi 58 I/11.

Bo ca cao va so ¢o la

Wizard Genomic DNA Purification kit thé hién
két qua t&i wu khi dung ly trich DNA trong san phim
bo ca cao va sb ¢b la (>25 ng/uL). Bo ca cao déu
cho két qua PCR am tinh. S6 ¢6 la cho két qua PCR
am tinh ddi véi 3 kit DNeasy Plant kit, DNeasy Plant
kit with PVPP va QIAamp DNA Stool kit; nhung
cho két qua duong tinh khi ly trich bang Wizard
Genomic DNA Purification kit.

Nhin chung, nong d6 DNA ly trich trong s6 ¢
la cho két qua thdp hon so véi ca cao 1ong va bot ca
cao. Nong d6 DNA ly trich trong bo ca cao dat két
qua thip nhét s0 v6i 3 san phim trong nghién ctru.
Két qua ndng d6 DNA khéc nhau & cac phuong phap
trich ly c6 thé do trong nghién clru da st dung so
luong nguyén liéu khac nhau & mdi phuong phap,
mdi quy trinh ly trich DNA (kit) qui dinh s6 lwong
mau khac nhau. Cac budc tuan theo quy trinh trich
ly trong khi thuc hién thi nghiém. Trong cac thi
nghiém sau, dé xudt str dung mot luong nguyén lidu
¢o dinh gidng nhau mai c¢6 thé so sanh ham luong
DNA ly trich dugc.
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Hai tac gia Surzycki and Belknap (2000) da
chirng minh Wizard Genomic DNA Purification kit
c6 kha nang dap tmg véi sy khong tinh sach cia
DNA trong phan tmg PCR, diéu nay 1y giai két qua
sir dung b kit nay cho PCR duong tinh hau hét cac
moi thi nghiém, ngoai trir san pham bo ca cao cho
két qua am tinh.

San pham bo ca cao cho két qua PCR am tinh
dbi v6i 3 cap mdi st dung, didu nay co thé 1y giai do
bo ca cao sau qua trinh ché bién tao ra bo, bo ¢6 thé
khong con chira nudc; nhu vady DNA khong ton tai
trong bo. Nghién ctru duge thyc hién trong tat ca cac
giai doan tao thanh san pham tir hat dén s6 c6 la 1a
san phdm cudi cling; bo ca cao ciing 1a mot san phdm
trong cong doan ché bién nén ciing dugc sir dung thi
nghiém va béao céo két qua nghién ctru dwoc. Hat ca
cao tuoi sau khi thu hoach tir trai ca cao, trai qua qua
trinh 1én men (5-7 ngay); tiép dén 1a sy kho (4-6
ngay); qua trinh rang va tach vo hat ca cao sdy kho
tao san pham ca cao nips; ca cao nips sé dugc nghién
thanh ca cao long; ca cao long dugc €p tao thanh 2
san pham: san pham mot 1a ca cao long khong chua
bo ca cao va san pham thi hai 14 bo ca cao. Bo ca
cao tuyét doi khong chira nudc. Qua trinh tach phan
doan nay phai qua cac thiét bi chuyén nganh sir dung
trong ché bién s6 ¢b la. Qua trinh tao ca cao bot la
su tach nudc cua san phdm thir nhét khong chtra bo
ca cao; va san pham so ¢0 la 1a san pham cudi ciing
khi b sung nguyén lidu tiry thugc vao muyc dich cua
nha san xuat (chit bd sung : lecithin, duong, bo,
mui, vi...).

Trong 4 phuong phap ly trich thi nghiém, két qua
PCR ti uu ddi véi ca cao long do trong sudt quy
trinh ché bién ca cao, san pham ca cao long 1a san
pham hinh thanh dau tién; sy pha v& DNA trong
véch té bao khong nhiéu, nén DNA c6 thé hién dién
nguyén cu trac ma khong bi pha v& trinh ty. Hon
nira bot ca cao, bo ca cao va so ¢o0 la phai trai qua
cac qua trinh xtr 1y nhiét d6 nén day cling 1a mot
nguyén nhan lam giam sé luong va chit lwong DNA
ly trich (Pinto ef al., 2006; Reid et al., 2007;
Smulders et al., 2008).

Su anh hudng cua PVPP trong ly trich DNA rat
quan trong, chinh PVPP lam giam cac chét wrc ché
sinh ra trong qua trinh ly trich (Haymes et al., 2004).
Trong ca cao, c6 rat nhiéu hop chit phenolic, chinh
PVPP la tac nhan lam giam cac chat phenolic nay
sinh ra khi xtr 1y t& bao va thu nhan DNA. Hop chat
PVPP hinh thanh khung hydrogen va phenolic, hop
chat PVPP-phenolic s& két tia va loai trir sau qua
trinh ly tdm (Young ez al., 1993). San phfim co
ngudn gdc ca cao chira mot lugng 16n chat e ché
phenolic (Bekele et al., 1994; Haymes ef al., 2004;
Demeke and Jenkins, 2010), nén hop chat nay rét
kho loai trir trong qua trinh ly trich DNA.
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Bang 1 : Nong d§, chat lwgng va sy hién dién bang ciia sin pham bt ca cao, bo ca cao, ca cao long va
s0 c6 la

Nong do DNA }
concentration (ng/uL) Ty sb Bang PCR
Lin1 Lin 2 Trung A260/280 Plant 5S SSP

Miu  Phwong phap

binh c¢d T/ III/IV
DNeasy Plant kit 94,01 80,45 87,23 1,4-1,7 - - -
Bot DNeasy Plant kit with PVPP 47,40 3499 41,20 1,4-1,7 - - -
Cacao QIAamp DNA Stool kit 23,81 28,69 26,25 1,7-2,0 +/- +/- -
Wizard Genomic DNA Purification kit 44,86 44,80 44,83 14-1,7 + + -
DNeasy Plant kit 9,94 0,00 9,94 1,4-1,7 - - -
Boca DNeasy Plant kit with PVPP 19,75 8,00 13,88 1,4-1,7 - - -
cao QIAamp DNA Stool kit 2,00 12,00 7,00 1,4-1,7 - - -
Wizard Genomic DNA Purification kit 27,99 26,67 27,33 14-17 - - -
+: co bang
-: khéng hién bang
+/-: vét mo

Bing 2 : Nong d9, chét lwgng va sy hi¢n dién bing ciia sin pham bgt ca cao, bo ca cao, ca cao léng va

s0 ¢ la
Nong do DNA Ty so <
; , concentration (ng/ul) A260/280  bang PCR
Mau Phuong phap
Lin1 Lan2 Trung Plant 5S  SSP
binh cd /I HI/ZIV

Ca cao DNeasy Plant k%t . 46,40 53,62 50,01 1,4-1,7 + + -
Iong DNeasy Plant kit with PVPP 38,12 39,16 38,64 14-1,7 + - -

QIAamp DNA Stool kit 29,31 26,93 28,12 1,7-2,0 - - -

Wizard Genomic DNA Purification kit 3791 36,01 3696 1,4-1,7 + + -
S6 ¢6 DNeasy Plant kit 18,95 17,87 18,41 14-1,7 - - -
la DNeasy Plant kit with PVPP 10,60 7,29 9,00 1,4-1,7 - - -

QIAamp DNA Stool kit 16,72 16,50 16,61 1,4-1,7 +/- +/- -

Wizard Genomic DNA Purification kit 31,47 27,21 2934 14-1,7 + + -

+: ¢o hién bang

-: khong hién bang

+/-: vét mo

Hinh 2: San phim PCR sir dung QIAamp DNA Stool kit, mdi plant C/D (Band 1, 18: thang chuén 100
bp; band 2-3: 14 ca cao; band 4-5: hat ca cao band 6-7: b{t ca cao, band 8-9: bo ca cao, band 10-11: ca
cao léng ; band 12-13: s6 c6 la ; band 14,16 : DNA diu nanh ; band 15-17 : nwéc cit mQ)
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<+«— 600 bp

Hinh 3: Sian pham PCR sir dung Wizard Genomic DNA Purification kit, primer plant C/D (Band 18,
35: thang chuin 100 bp; band 23-24: bt ca cao, band 25-26: bo ca cao, band 27-28: ca cao 16ng ; band
29-30: s0 co la ; band 31,33 : DNA d4u nanh ; band 32-34: nuéc cAt mQ. Band 19-20: 14 ca cao; band
21-22: hat ca cao)

4 KET LUAN VA KIEN NGHI
4.1 Kétluan

Cap moi SSP III/IV chimg minh s khong thanh
cong khi s dung trong phan tng PCR ddi véi 4
phuong phap ly cua trich thi nghiém trén 4 loai san
pham. Bo Wizard Genomic DNA pirification kit cho
két qua ndng d6 DNA ly trich tot nhit. QIAamp
DNA Stool kit cho két qua do tinh sach DNA ly trich
t6t nhat (A260/280 nm= 1.7-2.0). Phuong phap ly
trich DNA ti wu d6i v6i san phdm ca cao 1ong la
QIAamp DNA Stool kit, phuong phap nay cho két
qua A260/280 t6i wu (1.7-2.0). Wizard Genomic
DNA pirification kit 1a phuong phap ly trich DNA
t6i wu ddi v6i bot ca cao va so ¢d la. Bo ca cao khong
cho két qua ly trich DNA t6t, khong tao san phim
PCR ddi v6i 4 phuong phap thir nghiém. Bén canh
d6, do tinh sach DNA van khéong dat t6i vu 1,7-2,0
d6i voi mot s phuong phép trong nghién ciru thir
nghiém.

4.2 Kién nghi

Khéo sat thém cac kit thuong mai tién tién hién
nay dung ly trich cidc san pham c6 ham lugng
polyphenol cao.

LOI CAM TA

Cac tac gia cam on Phong thi nghiém Agrifing
(Pai hoc Ghent, Bi) da ho trg hda chat va thiét bi thi
nghiém cho nghién cru nay.
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