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Comparison of methods of DNA extraction from tree nuts
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Abstract This study aimed to explore efficient DNA extraction methods using tree nuts. Four different DNA extraction
procedures, including silica membrane method, modified silica method, cetyltrimethylammonium bromide (CTAB) method,
and modified CTAB method were examined for their relative efficiency in extracting DNA from pistachio, pine nut,
almond, hazelnut, cashew nut, walnut, and peanut. The quality and quantity of the extracted DNA were subsequently
assessed by spectrometric measurements, gel electrophoresis, and PCR amplifications. CTAB method was the most
appropriate one for extracting DNA from pine nut, cashew nut, pistachio, and peanut. However, it could be replaced by
the silica membrane method for walnut and modified CTAB method for almond and hazelnut.

Keywords: cetyltrimethylammonium bromide, DNA extraction, PCR, silica, tree nuts

N o=

9}1,

AT A vER, Aol TR FE o]
BE3A AR o] Wo] 2FFE O] §17] wiwel] A8
0 AFo g 4#A UrhKim 5, 2000). o] st
HAEEA AT B A 229, fAF 59 7
= SR T, 20139 BAHO BEAR wEw
S 20039 8T 7 o) T BE
gk v} dtH(Korea Customs Service, 2013). &}, 7A7FS 9|3
AMFE AFHE AFEEC] e v AdFe U AEE
oA dHEr|E faete dEFogx & dHA ArHCrespo 5,
2006). AFFE Q3] WAst= GBI 7t HE=E A
71 2x]qk o]_ur.ﬂal-}\]/\g]. 7o Azl HkLo] wHAEH
71 "ol 7HAE TolA AFE 2SS
2Hhgl o] & @ 31tHSuzanne 5, 2003).
BRAESHA o2 AELS BAsl=Y 7bg @o] A
Z 3 AA2 98- (polymerase chain reaction, PCR)H-2 &
UAE7E Hojua, EAAIZe] #the FHol U
(Holzhauser 5, 2000; Lee 5, 2009; Park %, 2013). PCR Hhg-<]
A At AEA e AFE QU] fEiMe AR &
S DNA®| &£&] 3 AAI7} Z83ItKDi Pinto 5, 2007). DNA F
22 SDS, CTAB 53 72 AWSAAE AzHe v}, o

folr 1

N
of ofr et

:

PN
-

A 3

1z
r

B
iy
FAr

*Corresponding author: Hae-Yeong Kim, Institute of Life Sciences
& Resources, Department of Food Science & Biotechnology,
Kyung-Hee University, Yongin 17104, Korea

Tel: +82-31-201-2660

Fax: +82-31-204-8116

E-mail: hykim@khu.ac.kr

Received February 25, 2018; revised June 6, 2018;

accepted June 14,2018

357

AERFE FOE DNAS XA AAsk= AldEgteldd ¢+
2§ B =Zujo] = (cetyltrimethyl-ammonium bromide, CTAB)% 3}
DNAE A7} 2ol FHAA FFshe A7t 2 ol o,
R ddde= dnfsle 71EES ARl Qith S PCR
g0 A3 28-S e AR dEA e wrstE, A
d=difhe 58 EAHoR AAE - = DNA FEUHe &

1::0

[ = =T |
Y3l Ao| F23lt(Iniesto 5, 2013; Shin &, 2016). A o]
2 AR FFY 4R wet M E DNA FEHo] A
4353 UTHDI Pinto 5, 2007; Shin &, 2016; Verbylaite 5,

2010). 2|4}, D}Bﬂz]o] o NBEES %iiiolb} H=g A7}
3lo] BEES ARAA 8EFOF DNAS ol B
AT ME}(Chapela 5, 2007; Kehrmeyer 5, 1996; Volossiouk
5, 1995). 21EA AlEe9] 7§ PCR k9] AfA=Z & g=x
Fes SiEEe] ol TYsle) ] W] Feulold E
2] 3] £2]=(polyvinyl-pyrrolidone, PVP)L} H] EFH| ZHE-of eF-2-(beta-
mercaptoethanol)S F715ke] DNAS Hlshs Wyo] AMEEH T

21 th(Rohland} Hofteiter, 2007; Sghaier 5, 2005). Herman 5
(2003)7 Koppel 52010y Hg slo]ER S o= 3,
SQ016) 2t tie® dej7h o e ARgsied DNA

=319tk Engel 52009y J|AEX| 2 UE, o=, 0]

Garino
=

=4, AFUE, 35, 9%, 97 HE, BAYUME oA ¥
FE CTABHE S AME-sled DNAE %zﬂ&it} Costa (20152
ol=el Fo]EU S tFoE /A WHE B DNAE =
st AR FFol uet gt FEEH] ARSEL o

m g F2o] AYHA ] WRel, HEENL A &
2731 DNA F%% 4140] Bad dgolth. Hepy & Ao
M AF4F DNAE 883802 F&T
7] <8l TEEZER L UE, 2, okRE, HolEy, 7
%, 9l thaled, 474 WEE B DNA

AGAR el Wl PCRE $331] DNAS] 5=

rlr _a



358 =2 Z 358 %] A 50 WAl 4 & (2018)

ELRTE

=

B A7o A F AR 7EEIAEHA L UE, 3, ofRE,

slolzu, AFUE, 5%, 339 A71% FaAel 9 ne
A oS vse e UES AGUEE AAE AR
AR, ol AT 7 AR AzHAY zelHA
AFL AT AANALE AFgald FEIT F Ao

AR A7) 20°ColA Bk,

2

rlo i

DNA &

DNAS] F&dl& )7} Y (silica membrane)S &-&-3F Qiagen
(Hilden, Germany)*}2] DNeasy plant mini kit (QM)E ©]-8-g+ ¥
W, A AES AAS] 8 QMEel FREES FUke W
HMQ)S A&tk E3 DNAS sl #esh= CTAB
EE CTHMeyer, 1999), CTHS A2)7bd3 £33 Mini CTAB
(MC)®H (Dover® Lee, 2007; Koppel 5, 2010)2 AF&3Fitch
DNA F=°l& Z 800 mge] AIEE AR3IATE. QM A=A}
oAl AlFshks WPl wet X5kt MQY A= DNeasy
Mini Spin Columnol] &8 ¥7] Ho] FEEZE 500 pL A7}
&tod 13,000 rpmollA 1587 AAER T § TS ARSI
ok CTH MCHE Faradel Ar=EY de BHeS

o A
oml, MCHS| 7% ol2XeBee A 9w, 4FAL A}

4-3lod Qiagentle] DNeasy Mini Spin Columng ARE-3le] A
BITH 471X B 2% F 200 uLe] DNAS & <= At
DNA® F=¢ ¢X& UV/VIS £33 (Mecasys, Daejeon,
Korea)g A3l Z9319t). &% DNA (50 ng/uLy= 1% ©F
7tE2s Ao zbzb 2 L A7195 sk

SAEN

ZF Rl ZjolE Blaaly] 98 FAIMEE AAEITE B
E A5 giste 33] wkbE FEeon, 7t AEe i &
AR YeRQdth 7] WHo® 53 DNAY $5& &
A8l ZZ 230 SAS (Statistical analysis program) software
version 8 (SAS Institute Inc., Cary, NC, USA)S o]&3}o] 95%

Table 1. Primer information
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10x Ex Taq buffer 2.5uL, dNTP 200 uM, forward % reverse
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Product size Annealing

Target Primer name Sequence (5'-3") (bp) temperature (°C) Reference
Pistachio O by P 173 58 Cheng et al., 2016
Pine nut bt PRV LR 161 63 Garino et al., 2016
e B STOIOROROIT s o comenons
Hazelnut ggﬁ:}f E%gg‘éﬁg‘?gfgg gﬁggﬁég&gc 137 58 Cheng et al., 2016

Cashew nut PRSI pSvciy vy G 146 58 Cheng et al., 2016

Walnut e AL X LOGAAAATGIS & 120 63 Yano et al,, 2007

Peanut gz::g (T:%ngg‘ggﬁ"c%‘}gi% 194 58 Cheng et al., 2016

plant 18S-F TGTTGGCCTTCGGGATCGGAGTA " 6 Mano et . 2009

18S-R GCTTTCGCAGITGITCGTCTTTCA
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Fig. 1. Agarose gel electrophoresis of genomic DNA extracted from pistachio (A), pine nut (B), almond (C), hazelnut (D), cashew nut (E),
walnut (F) and peanut (G) by four methods. Lane M, Lambda DNA/Hind III marker; lane 1, QM; lane 2, MQ; lane 3, CT; lane 4, MC

Table 2. Purity and content of DNA extracted from 800 mg of tree nuts by four extraction methods

Pistachio Pine nut

Almond Hazel nut

(ng/uL)

Purity Min Max Mean"+SD? Purity Min Max MeantSD Purity Min Max MeantSD Purity Min Max MeantSD

QM 16 295 585

MQ 16 500 550 523+£3.1° 1.7

CT 1.8 358.0 386.8 375.9+15.6 1.7 685.0 836.0 786.4+87.8* 1.7
98.5428.2° 1.6 227.0 303.5 258.2+40.2° 1.7 26.5

MC 18 67.0 1215

41.1£153° 1.7 234.8 295.0 262.6£304° 1.6  20.5
182.5 294.0 247.7+58.1° 1.6 13.9 345 22.9+10.6° 1.7 167 41.8 273£13.0°

38.5 26.9+10.1° 1.6 272 445 34.648.9°

53.0 135.0 84.3+44.3* 1.7 545 110.0 83.4+27.8"
61.0 402+183° 1.6 303 612 473157

Cashew nut Walnut

Peanut

(ng/ul)

Purity Min Max MeantSD Purity Min Max MeantSD Purity Min Max MeantSD

QM 15 149 220 17.7£3.8° 14
MQ 16 141 360 21.9+122° 14
CT 1.9 329.0 442.0 402.3+63.6" 1.8
MC 16 80 350 2456£14.5° 1.5

1002 148.0 128.2+25.0" 1.7
572 97.0 784+£20.1° 1.7
146.3 228.0 174.2+46.6" 1.7
393 485 45.1+5.0°

170.3 225.0 198.6+27.4°
108.0 172.0 153.7+39.8°
437.0 585.0 522.3+76.6"
1.8 72,5 139.0 102.3+33.8¢

YValues for each sample with different superscript letters differ significantly (p<0.05) by Duncan’s multiple-range test.

IStandard deviation
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Fig. 2. Agarose gel electrophoresis of PCR product. (A): Plant endogenous gene, (B): Tree nut specific genes. Lane M, 100 bp DNA ladder;
lanes 1-4, Pistachio extracted by QM method, MQ method, CT method, MC method; lanes 5-8, Pine nut; lanes 9-12, Almond; lanes 13-16,
Hazel nut; lanes 17-20, Cashew nut; lanes 21-24, Walnut; lanes 25-28, Peanut; lane N, no template
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