124 5613 B 2 4 T iR o Vol. 12 No. 13
2021 47 A Journal of Food Safety and Quality Jul., 2021

DNA

ZEF, H S, B M, BEE vEE

MRS, T 511400)

W FE: BEY v AP mai R B iR R R 241 DNA SR 3T R T AR A AR OB R AR R
BOPRIRI . A AR S 2RI B4 R R 5 R AR PR IR G, A R
BB PR IR W) 8 VO DNA 17k, Sk 204 B B2 B DNA MR BEIZERE, SEif 50t PCR 30K, I
575 ek = B R AL v (cetyltrimethylammonium ammonium bromide, CTAB)HES, 256 PSR s FE L
R ORRBOR . 8558 KARMFERLREBRE SRR DNA #KE L CTAB 5, ODaseomaso IR T 1.70.
22 WKLY DNA i m, o/, Reil R AT ORI B B A A sk, JUHGE TR e 26
HEYORHY DNA $2HL, Pl . SEGREUR LAY 8 OB 2R R 240 DNA 12 (65%

KB WKL, MY AUOEL DNA; A

Extraction of plant protein beverage DNA by magnetic beads
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ABSTRACT: Objective To establish a rapid, efficient plant protein beverage genomic DNA extraction method
and apply to the detection of plant-derived components in plant protein beverage. Methods Five kinds of plant
protein drinks, including soybean milk, soy milk products, sesame paste, peanut milk and hazelnut milk, were used as
research objects to establish a method to extract DNA from plant protein drinks by using silicon hydroxyl magnetic
beads. Comparing with CTAB method, the effect of magnetic beads method on the extraction of plant protein
beverage were comprehensively evaluated by analyzing the concentration and purity of the extracted DNA and the
amplification efficiency of real-time fluorescence PCR. Results The concentration of DNA extracted by magnetic
beads method was higher than that by CTAB method in most samples. The ODaj0/4280 ratio was more than 1.70.
Conclusion The DNA extracted by magnetic beads method has higher purity and less impurities, which can achieve
the rapid and efficient extraction of genomic DNA from various plant-derived components of plant protein drinks. It
is especially suitable for the DNA extraction of soybean protein drinks, and provides a reference for the rapid and
efficient acquisition of genomic DNA of good quality plant protein drinks.
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BORAR, TER)EE DO R B A SRR I 7 AR TR Y
W ERE, TREPLEL TSR, RAU T 2 B E AL
#ho AL REEYRE R RIE O, 20 #LkAE
i ORI 35% RN AR A AR TR AT, JUHUR SRR B
PR B A B N EEX RS, S
Py VORI 13 O S50 i PRSI T B . H RN R
ISR PR IR B3 B S BN i 2 — 2 SRR 2l
R ) DNA, i TR FVIOREE P E T RRL
FEEE T AA 3, R AJCRE 8 A 0 Sk 35t 45 1) 5 A IR 52
BOR, HAWEAEK > & am, B &9 5 AR,
MELSRAGUR L o . S 47 A9 I 2] DNA, JCikil 2 e 22
K .

AL 2H DNA $2EUS A T bk = H Ak
3% (cetyltrimethylammonium  ammonium  bromide,
CTAB)?7) | JERE B k4 X B S A7 A — SR i 2 A,
I CTAB BHR R RIS 2%, 200 i O BT
1%, HANBESE B il B B UEE R 2 DNA . JB RSSO AT
PR RIAT R ) DNA, (EX TR S 5 42 (B b
Pr#i/b), DNA 1352 84%, HAGE A Zhfk#fE, Huardisg b
WA WA S OBV DG R BE R ZH AR U & 0 Bk
AR UL R A2 LA A A W 8 IR Ry 28 AR 1 — T 7 B A R 4 B
BOR, FIF R A LR 73 7T -5 WG SRR 10 A i 3k 1A
A= g, TESMEE S A T ADoK G 2R R AR B B, il 2
fift . Gy, TRV VRMR AL TR T S EU R M HR BT, 1%
T AR IR AL TR B AL . W SEBL A Sk i
AR H TR R LR ORI 2] DNA 8 RNA 24
SRS IR a1 AN S €51 01 RN L7 - 35 %
L[R2 475075 5 TR

AR DAY R AR AR X &, B &M
FHIVIE YRGSk S2 I DNA, Jf Y5 CTAB A4,
WL ML TINE DNA MM | LRt
PCR ¥, S PN HEER A ST 6 AR DNA AY$REL
ROR, PASE BN HE ) A VORI P 5 B R e o BT
RFRENIEES DNA, HEZRE T WSS
T EE LR = TR AR .

1 MR5RE

L1 #MR5IKF
T ZMRMICAE); S5, BTl EAFTI0E A
HRHT)

CTAB. Tris(4r#72li, B 254 Bk E50E RA A);
HCI1. EDTA. NaCl, SHNEE. RAcEE . =& P be(orral, |
W2 ) JEK SR B at, Kt R g Bk 2
FIAFRAF); HIAEE K(20 mg/mL), RNA Af§(10 mg/uL).
FEAW . IRACEKREY AR, SLHZE PCRIBA
W (H 4 TOYOBO A H)); 5149 LR A G R RIEEEE:
HARAT).

CTAB ZZ #hi: 55 mmol/L CTAB. 1400 mmol/L NaCl,
20 mmol/L EDTA ., 100 mmol/L Tris, F HCI i#77 pH £ 8.0,
121 °CfH K P& 15 min.

TE ZZ "% 10 mmol/L Tris-HCL (pH 8.0). 1 mmol/L
EDTA (pH 8.0).

1.2 UFEE

NANODROP ONE @ fit 85ttt 114 A2
B 1376 AW 44 HE (3 1E Thermo Fisher Scientific 23 #]);
1-14K 738 v B D HLAE R Sigma 23 w]); HDTC-100 fH iR
4B (DG F]); CFX96 Touch SEHT 5% PCR X (34
¥ Bio-Rad AH)); 1= B & (TEE Eppendorf A H]).
1.3 LWHE
1.3.1 CTAB 4RI F 41 DNA

Z/ BIS 201707 {AHHPEE (VARRPAR P IR P AR A
2 ) VORVEE Mg el, HARLIRAT: WU Y & AR
0.5 mL ZE K 2.0 mL ML R (EARER I T 3 IREE
SZH), A5 uL RNA i, 20 uL A K. JILA 700 uL
CTAB ZUi, ¥%IR%), 65 °CIA¥s 30 min, HMIES) 4~5
U A 600 pL A4 /5 % EE(24:1, VIV), FEoHIRGIRS,
12000 r/min #5.0> 10 min; BB F 559 2.0 mL 25,0048
L A SRR SRR, RIS, 12000 r/min B0
10 min; 7+ 3%, F 65 °CHIIAK TE WIS MIIE, A
200 pL S5/ 5 (24:1, V2V), FRHIRA], 12000 r/min £5.0>
10 min; BUBHETRAT RWIAR, VOB T, A SE AR
N, RIHIES), 12000 /min 2.0 10 min; /NOFEE IR,
JIA 600 UL 70% LBEEYE 2 ¥k, RN T, REW s
W R T, BUTREH 50 pL TE T 65 °CIa¥S 10 min,
BUTTEMRIE M, AR RN R 3LFE 4 DNA,
1.3.2 EizRiERIRAE 42 DNA

W ISR R 10k 0.5 mL KB 2.0 mL B E.O45
(BAFEALHEAT 3 IR S25%), A 5 uL RNA i, 20 uL &
HIf K. 700 pL CTAB 24, #R¥1R5T, 65 °CIRVA 30 min,
BN AT 4~5 WK, A 600 L &5/ 55 %0 (24:1, V:V), Fe43
W% IRA), 12000 r/min B0 10 min, B E KT EE 0
2.0 mL 0B, A SEERFK LB B S NEE, 15 uL #
PREIFI, FEAMRAIE, #VE 15 min, B0 B TR
HE 1 min, FEEWR, A 500 uL EEAWR, FTHRAE,
FEDEE TR E 1 min, FEEEW, MA 70%2 M
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VSTRVER 2 IR, IR T4 5 min, 50 uL TE ¥A¥K 65 °ClVA
3 min, 4 ELOEE THOIZAHE 1 min, WIS TF#EM
1.5 mL B4, AR RN FE N 4] DNA,
1.3.3 DNA f&#unl

B 1 pL BT BRI 10 5 (K 2 DNA IR 24t
Ei‘l‘?ﬂ“%;ﬁ;mg\ ODA260/A280\ ODA260/A230, imu%ﬁﬁ%ﬁﬁxi
ZEKMATIZE, FRIRFEME L 3 1K
1.3.4 S8R PCR Y3

()5 BT F 5 | D AR T

28 BIS 201707 IR 5| W HRET 10 )7 51, XA 1
PR A A TS R, RS RS P4 L3 1.

(2)SERT 55 PCR J2 b 4 8 T v 2% A

SERFEE S PCR RN KRR (25 pLyfdfE: A 5EE PCR
RAW 12.5 L, IEMEIH(10 pmol/L) 0.75 uL, XA 5|#)
(10 pmol/L) 0.75 uL, ¥¥4%F(10 pmol/L) 0.5 pL, DNA AR
2 ul, R AMKE 25 ulo EAFEMBEST 2 IREA .

SR 50 °C 2 min; 95 °C 15 min; (95 °C 15 s,
60 °C 1 min) 40 MEH .
1.4 BEZITSH

{U'Uﬁi/l\’rinﬁ': DNA (KTE \ODA260/A280\ODA260/A2307 %
DL Y bR A 22 EA T 2R, A i B I F e 3 2
AHr A SPSS 21.0 HEAT40HT .

2 GER5SHH

2.1 EKEZ4H DNA BRESH
F R0 46T X EER L AT CTAB 73R

T R DNA HEF 7R BRI 46 4387 2 i DNA $21K
FEEE BRI R 2, BRRFZLAN, REBRIER IR B 4
DNA Bt CTAB Bk, S0, EAE A0 S22 BRI i 2
P DNA e BEAT S8 1 25 5 (Pl 35<0.05); B F AL &
Hh, BERRIEHEE DNA V(ST CTAB 7%, {H 2517k DNA
e BTG i 2k 25 7 (P>0.05)

DNA A4 1 A260/A280 B & A260/A230 {853
Hr. DNA 4 i 35k A260/A280 1 FLAETE 1.70~2.00 78
FAM T 170 RS HEARSRERIGE, BT
2.00 R SH RNA SFZ 075 5y o WEBR L H2 B0 DNA H
A260/A280 1 LB TE (1.83+0.04)~(2.08+0.04), 4>FRFE T,
DNA (1) A260/A280 Iy FLAB 35K T 1.70, 156 W] Bk vk 4 B
) DNA Re#UF LBREE I 2% . CTAB JA$2HUH DNA
H A260/A280 B HEAB 7E(1.64+0.03)~(2.10+0.01), #% 2 Fh
7R LR DNA HY A260/A280 8 #E4T 403220, %
T E PR R 2 AL IR ELA DNA
A260/A280 HE TG P25 5 (P > 0.05), HARFEM A
3 M 25 57 (P<0.05).

A260/A230 [ LU 2 F T174r DNA 2GRS .
e T ERT, BAEREAT A260/A230 (1 ELAE B >
2.0018° 1 @E gk IR I DNA BR SRR AL, Ak
DNA [ A260/A230 EL{E¥5/NF 2.00, CTAB L3RI 4 T
fnf¥ DNA [ A260/A230 FLfE/NT 2.00, {HREERIEFEEL
DNA A A260/A230 HL{EHIH CTAB ¥:7, 2 1 DNA $#21
DTk, SRR B B2 5 (P<0.05), AR
WBEMZER, WHBIRIEIRIUY DNA ZBRIOKIE G P
CTAB B4,

®1 ERNEYEBRRIRER S 5 MR

Table 1 Primers and probes for detecting source components in plant protein drinks

4 WP 51(5°-3%) bR
E5]4): GCCCTCTACTCCACCCCCA
KE J 514 GCCCATCTGCAAGCCTTTTT Lectin
4 FAM-AGCTTCGCCGCTTCCTTCAACTTCAC-BHQI
E5]14): GCAACAGGAGCAACAGTTCAAG
1ELE K 51#): CGCTGTGGTGCCCTAAGG Ara b2

% FAM-AGCTCAGGAACTTGCCTCAACAGTGCG-BHQ1

Em5#: CCAGAGGGCTAGGGACCTTC

2K 151 4): CTCGGAATTGGCATTGCTG

2S albumim mRNA

#4T: FAM-TCGCAGGTGCAACATGCGACC- BHQI

E M 51#): CCCCGCTGTTTGTGATAT

®F JZ 1815 9): ATGATAATAAGCGATACTGTGAT

oleosin

% FAM-TCCCGTTCTCGTCCCTGCGGT- BHQI
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#=2 EYEARE 2 HEESE DNA BEGEER S (0=3)
Table 2 Analysis of 2 kinds of methods for extracting genomic DNA from plant protein drinks (n=3)
i Jrik DNA ¥ /(ng/uL) OD {H.(A260/A280) OD {H(A260/A230)
" (3732 733.543.9° 2.08+0.04° 2.0440.07°
o
CTAB ¥ 706.1+18.5° 1.64+0.03° 0.58+0.03°
- {87375 845.7+14.6" 2.08+0.04" 1.45+0.18"
2
CTAB i 583.7+16.3° 2.08+0.02° 1.34+0.07°
(37378 530.84+20.4° 1.90+0.01* 1.02+0.04*
TR
CTAB ¥ 323.7+21.7° 1.850.04° 0.92+0.12°
(3732 339.8+13.1° 2.03+0.01° 1.60+0.02°
Z R
CTAB ¥ 306.7+11.1° 2.10+0.01° 1.58+0.04°
o 18737 50.9+5.8° 1.83+0.04° 0.89+0.07"
BF
CTAB i 55.0+£3.6 1.93+0.05° 0.77+0.02°

T AR a, b Fom HAT B2 5(P<0.05).

2.2 SERTIEYE PCR #&SNER DR

AT, 5 i 2 FhoOr LR BUN LY & (R
DNA #1752 2¢% PCR §°3, i) LA SERT ¢ PCR -
B Ct M DEIEAE 59 R PEAN 2 Fh DNA $EHUT 56
PCR IiI¥IEIRE 1. R 3 a0, Bk THEFALAN, HiAke
S REER S R E A JE DR 2H DNA SE2HF2%5G PCR 9738 A9 Ct{E Y
/NF CTAB 3%, 2 FiJr it 42 LW IE R 41 DNA SERT2¢5% PCR
AR D 5 a E — S (AL 1), B 2 Fl DNA #2505
BHA LB PCR 4, FriREUY DNA SR FIREM
PCR ¥ $# 4101

®3 2 MEFEE DNA RIS ELARNE PCR 718 Ct LS
R34 (n=3)
Table 3 Analysis of Ct value of 2 kinds of genomic DNA
extraction methods by real-time fluorescence PCR amplification

(n=3)
ST HESE PCR AY Ct fE
FEdh LRl Sk
{8737 CTAB i
ISk 4 Ke 23.60+0.20 24.96+0.08
=R/ K& 22.22+0.14 23.37+0.00
AU 16k 26.2240.02 26.49+0.03
Z IR ZIR 21.68+0.03 22.13+0.07
B3 W 23.40+0.10 22.67£0.22

3 iHieSEe

FIAT, SHxHEE A gop iz 2w E s o, fis L
RIAPIE AR DNA $REBUY R S AR &, dufif A bl

AH S SCHkAR B A A B (1 UORHY DNA HRBU E:, A E
SEEHIRHE R B R AW E R . REBR LU IR 2
SR RETE DR T 5 RS &, TESME AR
ToaEaifb Y, B TR B iR
RO A B SRR . FEAE SRR, SRR Sk
REFR LA R, L T — R T IRBUR Y & (1 IROR R R A
DNA (U575 . B 3B DNA WeBE | 4l K e 258
H9¢E PCR 3830, 54 this, BEERI:IRBUEY & Mk
Bl DNA B9%CR I BAE T CTAB ¥, JUHUE K O MYE
WO, AT RE ) B RO S M e A 4 ) 22
Ko tEAWRTE T, R REER LR IR T 2L DNA W EALF
CTAB ¥, 0 52 R 0] BB SR A% 2L B ot X R VA Y 1) 43
KRG, IR REER T DNA B FHR

AWFFEE 1 SEI ¢S PCR Ay 2 %A 9 45 110k
BRI B4 BT T, REME R VERG A UL it DNA AYR
FERMAiEE . AR RA 2 f DNA 2805 s E
PPk DNA $2H, SCEF9¢0% PCR §M 3645 A5 2 Ct
{HEEA 5 DNA W B —3, #dh DNA WE & CtfH/h,
SEHF G PCR P HE A X 28 J658 i, 2 F DNA $2 HUJ7 ik 3k
A%, W] DNA 4B 8T, AR/ SN ELEM T
PCR S 194 Joi o

CTAB 7EHZHUY DNA Joit et AR 8 (A ORMGI ZE
K, AZ PP BRI AN, TERA 2 WA PIAThEE, 2
SN EEDTIE S 2 W R I ] B0, TAERCRAAR, AF)
FHRAEFE S DNA (HREL. REBRARBUE Y (110CRE DNA,
DA R TR B, REINE, TARRCREE, BAUIREN
AR AT S BRI TR A s AR B2, oA Rk
R VPRHB BB %00 R TPt 2 I B (Y 3 1 21 DNA
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