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Abstract
provide scientific method and experimental basis for the authentication detection of NFC juice and the establishment of NFC juice standard.

[ Objective | The differences of DNA between NFC juice and FC juice from different apple varieties were analyzed and compared to

[ Method ] The extraction concentration of juice DNA can be greatly improved after adding silicon based magnetic beads (Si-OH@ Fe,0, NPs)
based on CTAB for DNA traditional extraction method, then the real-time quantitative PCR was developed to identify NFC apple juice and
adulterated apple juice. [ Result]The experiment results showed the optimal conditions for extracting DNA in NFC apple juice by magnetic
beads were 1 mL of sample dosage and 3 min of reverse mixing, and the extracted DNA concentration was 50—60 ng/mL under above operating
conditions. The standard curve for RT-PCR amplification of continuously diluted DNA from NFC apple juice was y = =2. 095 9x +30. 714 0,
R*>=0.998 5. The RT-PCR amplification curve of DNA in adulterated fruit juice (AAJ) with different degrees adulterated FC juice was y =
0. 968 3x+28. 591 0, R*=0.9819. [ Conclusion ] RT-PCR based on the new DNA extraction method has good stability, repeatability and reli-
ability in NFC apple forgery identification. The method established in this experiment can provide useful tools for NFC apple fruit juice authen-

tication detection.
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Fig.2 Effects of adsorption time (a) and sample dosage (b) on DNA extraction
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Fig.3 Electrophoresis profile of PCR products amplified by 18S

gene primer in fresh apple juice
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Fig.4 TEM images of Si-OH @ Fe,O,NPs(a) and Si-OH @

Fe;O,NPs DNA conjugates(b)
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Fig.5 Agarose gel electrophoresis of five candidate primers for PCR amplification of DNA in NFC apple juice at different heating temperatures

Query 4 AACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACGGGG 63
Shjct 327 AACGGCTACCACATCCAAGGAAGGCAGCAGGCGCGCAAATTACCCAATCCTGACACGGGG 386
Query 64 AGGTAGTGACAATAAATAACAATACCGGGCTCTACGAGTCTGCGTAATTGTGAATGAGTA 123
Sbjct 387 AGGTAGTGACAATAAATAACAATACCGGGCTCTATGAGTCTG-GTAATTG-GAATGAGTA 444
Query 124 CAATCTAAATCCCTTAACGAGGATCCATTGGAGGGCAAGTCTGGT 168

Sbjct 445 CAATCTAAATCCCTTAACGAGGATCCATTGGAGGGCAAGTCTGGT 489

6 18S rRNA PCR H &7l FF 45 R 5 18S rRNA (DQ341382. 1) B E E FF 5 b
Fig. 6 Comparison of the sequencing results of the PCR amplified products of 18S rRNA with the gene
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Fig.7 Standard curve obtained by analyzing serially diluted DNA extracts from NFC(a)and adulterated apple juice(b)
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Table 1 Reliability of the real-time PCR method with DNA extracts

from adulterated apple juices

B fhiiHE g R RE PAH

Degree of Estimated %%Blds CV P value
adulteration//% value//% ¢ % (t-test)
5 7.0 15.3 27.0 0.045
15 16.3 3.2 29.8 0. 635
20 18.6 -2.4 11.8 0.583

19 2 AT 04 50 ng/ L. DNA LRI L BIRRER , 4k
3 d PTG AT, KB o (I AR
S5 DNA FRRARECY 1:10 11 1:100 B Cr ERIHIXHREIER N,
4392k 0. 18 F10. 91, {HAERREATECH 1:500 1 1:5 000 A,
Co {022 ) BB A 22 (EL R 3L 2% , 36T BB HLHR DNA

ISEIDOGIE AN NFC S92 2R/ 75 1, al B2 PR A i B A
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Table 2 Repeatability of the real-time PCR assay

w DNA VJE Ct {H Ct value -
i N IR LG value xR
Dllﬁt.l(in concentration B1R H2R EERS ?71)
multiple pe/ul Day 1 Day 2 Day 3 o
1:10 5 000 30.01 29.97 29.94 0.18
1:100 500 29. 69 30.23 30.03 0.91
1:500 100 31.80 30. 63 31. 14 1.32
1:5000 10 31.60 32.43 31.67 1.44
3 i

FIRFI 3 5 DNA BEAT NFC 57+ 2 0h B9 BT 52 [ P9
L R ARAAE LT3 80 PCR 9 NFC 3£ 571 DNA #3454
FIE AT, BRORTE R 2 B0 5/ 1K AR 8 NFC R
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S HL PCR &K 5, O HL22 52 BV £ R 22 A0 5% 00 1 7
HeABCBE P, BRI 1% 35056 R FH R AU =1 19 SYBR Green PCR i3
FFA3HT o RIS FHAK REELRE R (Si-OH@ Fe,0, NPs) ™ 1
B3 DNA, A RT-PCR HAR, #1211 — Pl 2 B
NFC SESRHf DNA FEU5IB 0 7 3 , BRI 5T 4
YR 5 RNase 245 , 15 7 40 K Bk BL 0 2k (Si-OH@
Fe,0, NPs) W B35 DNA, J5 FHGEBERVE B KT DNA;
WU DNA IIABETHBORESVES 1T B0 PCR 9714 ;
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