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Abstract |

Sugar cane-specific gene could be successfully amplified with DNAs isolated from sugar or sugar-
honey using Saccharum officinarum-specific Ultra-Rapid or conventional PCR. Specificity of PCR
products from sugar or sugar-honey was verified by nested PCR and DNA sequencing. This PCR
could be applied to a quantitative analysis for honey-evaluation. In our knowledge, it is first report
that sugar cane-specific sequence could be detected from sugar-honey or sugar itself, and that
sugar-honey could be evaluated by genetic examination.
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Table 1. Specific primers information of Saccharum officinarum chloroplast gene

Treatment primer Sequence (5’— 37) PCR product Reference
Molecular Cane-cp-F GGATTAAATGGTTCCGAACCTG 698bp
Cloning* Cane-cp-R TTCCGAAAAAACCCCGGGTA
Detection Cane-cp-dF CACCGCAATTATTTTTATTCTGAG 271bp This study
PCR Cane-cp-dR GAACATCTTGAATCCGGTATTC
Nested Cane-cp-nF CTAGGGCAACTATCTTGTCC 137bp
PCR Cane-cp-nR GGATAGGGTATTTCTATATGTGATAG

*Primers for molecular cloning of Saccharum officinarum-specific matK gene on chloroplast.
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Fig. 1. Amplification of S. officinarum-specific marK gene with DNA from sugar. Panel A. Fluorescence graph of S. officinarum-specific PCRs
with DNAs from sugar cane seed (Seed), pCane-Cp-mat (Positive), and samples 1, 2 (Sugar 1, 2) of sugar using primer, Cane-cp-dF/dR.
Panel B. Melting temperature analysis. Tms of PCR products from sugar are estimated on 74.58 and 75.88°C, respectively. Panel C.
Agarose gel electrophoresis of PCR products. Lane M is DNA size marker. Expected size of S. officinarum-specific PCR product is 271

bp-long.
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Fig. 2. Amplification of S. officinarum-specific marK gene with DNA from sugar-honey. Panel A. Fluorescence graph of S. officinarum-specific
PCRs with DNAs from sugar cane seed (Seed), pCane-Cp-mat (Positive), and samples 1, 2 (Honey 1, 2) of sugar-honey using primer,
Cane-cp-dF/dR. Panel B. Melting temperature analysis. Tms of PCR products from sugar-honey are estimated on 75.23 and 75.56°C,
respectively. Panel C. Agarose gel electrophoresis of PCR products. Lane M is DNA size marker. Expected size of S. officinarum-specific
PCR product is 271 bp-long.
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Fig. 3. Amplification of S. officinarum-specific gene with DNA from sugar-honey and sugar by using nested PCR. Panel A. Fluorescence graph
of S. officinarum-specific nested PCRs with DNAs from sugar cane seed (Seed), pCane-Cp-mat (Positive), and first PCR product of sugar-
honey (Honey 1, 2) and sugar (Sugar 1, 2) using primer, Cane-cp-nF/nR. Panel B. Melting temperature analysis. Panel C. Agarose gel
electrophoresis of nested PCR products. Lane M is DNA size marker. Expected size of S. officinarum-specific nested PCR product is 137
bp-long.
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Fig. 4. Alignment for sequences of PCR products from each sample. DNA sequences of the PCR products from seed, sugar-honey and sugar
were aligned. All sequences were identical with marK (Genbank accession No. LN849913).
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Fig. 5. Amplification of S. officinarum-specific marK gene with DNA from seed, sugar-honey and sugar using conventional PCR. Panel A.
Fluorescence graph of S. officinarum-specific PCRs with DNAs from sugar cane seed (Seed), pCane-Cp-mat (Positive), sugar-honey
(Honey 1, 2) and sugar (Sugar 1, 2) using primer, Cane-cp-dF/dR. Panel B. Melting temperature analysis. Panel C. Agarose gel
electrophoresis of PCR products. Lane M is DNA size marker. Expected size of S. officinarum-specific PCR product is 271 bp-long.

maK E0] PCRE ZZA|7] 12} PCR AHEE5-2 7}7]
nested PCRS £33 A3 Zxx|9jon, B3 &
FE 2 2 AL83F pCane-Cp-mat2] PCRAMHE I} Tmg};
5L DNA Z7]0) A A& HojZo], A1he PCRAF
22O W% AlS 11909 maK S0 Bl
=] AcHFig. 3).

APOFE 9l AlEo] A 2] PCRAHEO] Aleksas:
8- mark 7] 49 71 A=A Rt 2a) )]
S15}o] 2t PCRAHZE ] thgt 9714 d A5 53
shdrt.

A9 7} PCRAHE

‘.l

=9 drINEE> 4E
(alignment analysis)&}91 0.1, A}l AFOFE, &
B2 1252 (pCane-Cp-mat) o] A ZE %
PCRAHEZ, &4l 9] oA Qo] R Al A1f-0
mafK 7] 4 E = 778 =] Sl chFig. 4).

OS.TL o

-

o

O]{IHJ.L.FIII

oz 2 Ao A Aljtet= AFRa S0] maK
PCR (S. officinarum-specific matK PCR)¥ o] & &} =]
AFEH 1 9l Qe PCR7| 7)) wh A8 4 9l
| golstalx}, UHE PCR7| 7| & AFE-SF AV EF —’,\—Z.\—
o] maiK PCRE 4=35}5ic. o] & Jsfol,
717121 BioneerAl2] Exicycler™ 962 A28} __U%
PCR2] 242 AccuPower® 2X GreenStar™ qPCR
Master Mix (Bioneer, Korea)2- 7] © &, % 314> PCR
o] 5ot 54 AH&-5}F 3 EH(Table 1). &
HE PCRO| 27L& % 7|HA] 95°C 55 o]0, HA
95°C, 30% - &4 55°C, 30% - =3} 72°C, 30%
cycle®, & 40 cycleS 4=3J 5} St}

AT A, A0 K, AR, AerEo] 225

Jlm rl

15} primer&<



226 ICREIPCIREIE B

ZAal - Truong A Tai - R4

A} %3} DNA pCane-Cp-mat= %% PCRAMZE T} Tm
%k ® PCR AH=-2] A7)0 A L *|5}to] FL3HDN.

do] TEH o= WA o] = Al
mafK PCR{ 0] o]d 7] 7] & AH&3}91S wof =
AR ISk AFR o] Al A

)5k 2l o] thFig. 5).

3L A< o
FAA F=oE= 2

AEHOR, APAFO T AT ARFE HF
Sh= ARS M50 RAAE PR WHOE A%
T4 ek AL B ATE 958 4 Ugick o
R E ECE R RIPA S AT 23
S ARPARFE B ob el 44 A% (Com synp)s
2 AGT ARFE Sol M ST 16 f S AEY
59t ATEE ThYE 4 92 Aoln, AN o]
obd AJoFY] FENE AREE WE ARFEY WYL
A7 WRT S U R AN O R WS B
A7 % 9he Zoleh & ool Al W)
A8 Bus| shed del AgE 5 U Ao 7]
g

B Q7 20183HA T FEATY ATAL
T 5 PIOI408002) ] 2lo] o] to] 5=yl 9 om,
BUZAAER YUO R BUSAHAEN 5718
B7hlo] HEYALT| AL (115102-03)3F 52
7)ol A X st 2017HE AFstIE S 7))
AR (No. C0563751)9] A t4d)o g 913k Avlts

DR RIc
=
og ey
WA, Y57, Truong A Tai, 714, &5, 2017, 2314

FAA FEYL 0] 3 Y moh w8 e (Aeth-
ina tumida) 2] X143k 7% 71 7). J. Apiculture 32:
119-131.

AOAC. 1995. Official Method of Analysis of AOAC Intl. 20" ed.
Method 998-12. Association of Official Analytical
Chemists, Arlington, VA, USA.

CODEX. 2001. CODEX STANDARD FOR SUGARS. CODEX
STAN 212-1999.

European Commission. 2015. Official controls and enforcement.
Honey 2015-16. Brussels, Belgium.

Kim, S. G, I. P. Hong, S. O. Woo, H. R. Jang, J. S. Jang and S.
M. Han. 2017a. Chemical Composition of Korean
Natural Honeys and Sugar Fed Honeys. The Korean
Journal of Food and Nutrition 30: 112-119.

Laube, 1., H. Hird, P. Brodmann, S. Ullmann, M. Schone-
Michling, J. Chisholm and H. Broll. 2010. Development
of primer and probe sets for the detection of plant species
in honey. Food Chemistry 118: 979-986.

Lim,H.Y.,S.H. Han and B. S. Yoon. 2014. Manual of Methods
for Molecular Biology IV: 95-97.

MEFDS. 2014. Food Standard Code. Ministry of Food and Drug
Safety, Cheongju, Korea.

Padovan, G. J., D. De Jong, L. P. Rodrigues and J. S. Marchini.
2003. Detection of adulteration of commercial honey
samples by the *C/>C isotopic ratio. Food Chemistry
82: 633-636.

Sobrino-Gregorio, L., S. Vilanova, J. Prohens and I. Escriche.
2018. Detection of honey adulteration by conventional
and real-time PCR. Food Control 95: 57-62.

Yoo, E. C., Y. K. Kong and B. S. Yoon. 2010. A Study on the
Improved Analysis-methods to Determine Adulterated
Honeys. Korean Journal of Apiculture 25: 63-76.



	사탕수수 설탕 및 사양꿀에서 사탕수수 (Saccharum officinarum) 고유 유전자의 검출
	Abstract
	서론
	인용문헌


