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Trademarks  :  iNtRON, DNA-spin™, DNA-midi™, DNA-maxi™, PCRquick-spin™, MEGA-spin™, MEGAquick- 
spin™ , MEGA-bead™,  PROBER™,  G-DEX™, G-sp in™, Vira l  Gene-spin™ , easy -spin™ , RNA-sp in™ , easy- 
BLUE™, easy-RED™, WEST-one™,  WEST-ZOL™, PRO-PREP™, SMART™, PRO-MEASURE™, Genelator™,  F- 
Detector™ ,  B road -Way™ ,  PRO -STAI N™,  pLUG,  Max ime™,  i -Taq™ ,  i -S ta rTaq™ ,  i -MAX™,  i -StarMAX™,  
R e d S a f e ™ ,  M u t a - D i r e c t ™ ,  e - M y c o ™ ,  M - S o l u t i o n ™ ,  C E N D O R I ™ ,  V e T e K ™ ,  i N N O P L E X ™ ,  G x N ™ ,  
teleFAXgene™, CLP™, IQeasyTM and  RealMODTM are trademarks of iNtRON Biotehcnology, Inc. 

 
iNtRON kits are intended for research use only. Prior to using them for other purposes, the user must validate the  
system in compliance with the applicable law, directives, and regulations. The PCR process is covered by patents  
issued and applicable in certain countries. iNtRON Biotechnology, Inc. does not encourage or support the unauthorized  
or unlicensed use of the PCR process. Use of this product is recommended for persons that either have a license to  
perform PCR or are not required to obtain a license. 

 

©  2011 iNtRON Biotechnology, Inc., all rights reserved. 
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Kit Contents 

1 Buffer RLE & RLD contains chaotropic salt can form highly reactive compound. 
2 Buffer RW2 is supplied as concentrates. Add 40ml of ethanol (96 ~ 100%) according to the bottle label before use.  

Description 

Lysis Buffer for Protocol I 

Binding Buffer for Protocol I 

Lysis Buffer for protocol II 

Binding Buffer for Protocol II 

Washing Buffer A 

Washing Buffer B 

Elution Buffer 

Inserted into a collection tube (2.0 ml tube) 

Inserted into a collection tube (2.0 ml tube) 

Inserted into a collection tube (2.0 ml tube) 

Additionally supplied 

Label 

Buffer RLE 

Buffer RB 

Buffer RLD 

Buffer RPB 

Buffer RW1 

Buffer RW2 (concentrate)1 

Buffer RE 

Sieve Spin Columns 

gDNA Remover Spin Columns 

Binding Columns (Red O-ring) 

Collection Tubes (2.0ml tube) 

Contain 

25 ml 

20 ml 

15 ml 

15 ml 

40 ml 

10 ml 

20 ml 

50 columns 

50 columns 

50 columns 

50 tubes 

Storage 

The IQeasyTM plus Plant RNA Extraction Mini Kit should be stored dry at room temperature(15 ~ 25ºC) 
and is stable for at least 12 months under these conditions 

Quality Control 

In accordance with iNtRON’s ISO-certified Quality Management System, each lot of IQeasyTM plus Plant 
RNA Extraction Mini Kit is tested against predetermined specifications to ensure consistent product 
quality. 

Safety Information 

When working with chemicals, always should wear a suitable lab coat, disposable gloves, and 
protective goggles. For more information, please request the appropriate material safety data sheets 
(MSDS). Do not add bleach or acidic solutions directly to the waste. Buffer RWA contains a chaotropic 
salts, which can form highly reactive compounds when combined with bleach. If liquid containing this 
buffer is spilt, clean with suitable laboratory detergent and water. 

Product Warranty and Satisfaction Guarantee 

All products undergo extensive quality control test and are warranted to perform as described when 
used correctly. Immediately any problems should be reported. Satisfaction guarantee is conditional 
upon the customer providing full details of the problem to iNtRON within 60 days, and returning the 
product to iNtRON for examination 
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iNtRON Distributors 

 

Jordan 
Genetics Establishment for Biotechnology Supplies 
(Al-Weratha Est.)  
Amman - Jordan  P.O.Box: 117 Amman 11610 
Phone : (Direct)+962 79 6752 125 
Fax : +962 6 4125700 
e-mail : info@genetics-jo.com  
 

Kazahstan 
BioHim Pribor  
Makataeva Street 34, 
Almaty, 050002, 
Republic Kazahstan 
Phone : +7 727 278 23 16 
Fax : +7 727 269 27 91 
 

Latvia 
Interlux, SIA  
"Jaunbumani", Dreilini 
Rigas rajons, Stopinu novads 
LV-2130, Latvia 
Phone : +371 67795240 
Fax : +371 67795241 
URL : http://wwww.interlux.lv  
 

Malaysia 
NHK BIOSCIENCE SOLUTIONS SDN. BHD.  
4 Lorong Checkor, 3rd mile off Jalan Kelang 
Lama, 58000, Kuala Lumpur 
Phone : +60 3 7987 8218 
Fax : +60 3 7987 8213 
URL : http://www.nhkbioscience.com  
 

Mongolia 
SX Biotech Co., Ltd. 
Nisora Tower 604 
Tokyo St. 14A 
Ulaanbaatar, 210149, Mongolia 
Phone : +976 5006 0677 
Fax : +976 7011 1767 

 

Netherlands 
Goffin Molecular Technologies B.V.  
Postbus 251, 
4870 AG Etten Leur, NETHERLAND 
Phone : +31 76 508-6000 
Fax : +31 76 508 6086 
URL : http://www.goffinmeyvis.com  
 

New Zealand 
Ngaio Diagnostics Ltd  
81 Halifax Street East, Nelson 
Phone : +64 3 548 4727 
Fax : +64 3 548 4729 
URL : http://www.ngaio.co.nz  
 

Pakistan 
HR BIO SCIENCES  
20-Rasala Bazar, Old Anarkali, 
Lahore-54000, Pakistan 
Phone : +92 42 37247650 
 

 

Philippines 
Hebborn Analytics INC.  
A-7 Lester building,Quirino Highway, 
Lagro Quezon city 
Phone : +632 461 7173 
Fax : +632 418 5877 
 

Portugal 
Biognostica Lda. 
Praceta das Flores, 7 - A 
2610 – 074 Alfragide 
Phone : +351 214707950 
Fax : +351 214707959 
URL : http://www.biognostica.pt  
 

Romania 
S.C. Bio Zyme S.R.L. 
40, Zorilor Street, Apt. 15 
400335, Cluj-Napoca 
Phone : +40 264 52 32 81 
Fax : +40 264 52 32 81 
URL : http://www.biozyme.ro  
 

Spain 
EUROVET VETERINARIA S.L.  
C/CUESTA DEL REY, 17, 
Spain 
Phone : +34 91 8841374 
Fax : +34 918875465 
URL : http://www.www.euroveterinaria.com  
 

Spain 
LABOTAQ, S.C  
C1 Aviacion, 5 Poligono Industrial Calonge 
41007 Seville 
Phone : +34 954 31 7216 
Fax : +34 954 31 7360 
URL : http://www.labotaq.com  
 

Switzerland 
LucernaChem AG 
Abendweg 18, CH-6006 Luzern 
Switzerland 
Phone : +41 (0)41 420 9636 
Fax : +41 (0)41 420 9656 
URL : http://www.lucerna-chem.ch 

 

Taiwan 
Asian Life Science Co. Ltd. 
5F., No.2, Alley 15, Lane 142,  
Jhongcheng St. 
Sinjhuang City, Taipei County 242 
Phone : +886 2 2998 6239 
Fax : +886 2 8992 0985 
 

Taiwan 
Hong-jing Co., Ltd.  
5F, No. 174, CHUNG-SHAN Rd., Sec 1, 
YOUNG-HO CITY, Taipei 
Phone : +886 2 3233 8585 
Fax : +886 2 3233 8686 
URL : http://www.hongjing.com.tw  
 

 

Thailand 
Pacific Science Co. Ltd.  
90 Soi Charansanitwong 49/1  
Charansanitwong rd, 
Bandbumru Bangplad, Bangkok 10700 
Phone : +66 2 433 0068 
Fax : +66 2 434 2609 
URL : http://www.Pacificscience.co.th  

 
Tunisia 
RIBO Pharmaceutique & Diagnostique  
53, rue du Parc Sidi Bousaid, 
Tunis 2026 
Phone : +216 71981095 
Fax : +216 71981473 
 

Turkey 
BIOCEM Ltd. Co..  
Millet Cad. Findikzade Sok. 
Emre Apt. No:19/6 34093 
Findikzade/Istanbul-TURKEY 
Phone : +90 212 534 0103 
Fax : +90 212 631 2061 
URL : http://www.biocem.com.tr 
 

United Kingdom 
CHEMBIO LTD. 
Pembroke House, Chorleywood Road, 
Rickmansworth, Hertfordshire, WD3 4EP 
United Kingdom 
Phone : +44 208 123 3116 
Fax : +44 800 007 3116 
URL : http://www.chembio.co.uk  
 

U.S.A. 
Boca Scientific  
950 Peninsula Corporate Circle Suite 1025 
Boca Raton, FL 33487 
Phone : +1 561 995 5017 
Fax : +1 561 995 5018 
URL : http://www.bocascientific.com  
 

Vietnam 
VIETLAB SCIENTIFIC TECHNICAL  
COMPANY LIMITED (VIETLAB Co., Ltd)  
42 Nguyen Khang Street Yen Hoa Ward 
Cau Giay District Ha Noi 
Phone : +844 37821739 
Fax : +844 37821738 
e-mail : info@vietlab.vn  
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Austria 
Anopoli Biomedical Systems 
Holunderstraße 7a 3032 Eichgraben 
AUSTRIA 
Phone : +43 2773 42564 
Fax : +43 2773 44393 
URL : http://www.anopoli.com  
 

Australia 
Scientifix Pty Ltd. 
unit C3, Hallmarc Business Park 
2A Westall Rd, Clayton 3168 
Phone : +61 3 85405900 
Fax : +61 3 9548 7177 
URL : http://www.scientifix.com.au  
 

Belarus 
KomProdService GmzH 
Pervomayskaya Str 15-24a 
BY – 220034, Minsk, BELARUS 
Phone : +375 17 233 91 14 
Fax : +375 17 233 91 14 
URL : http://www.komprod.com  
 

Belgium 
European Biotech Network 
Route d'Esneux, 140, 
B4140 DOLEMBREUX 
Phone/Fax : +32 4 3884398 
URL : http://www.euro-bio-net.com  
 

Canada 
CEDARLANE Laboratories Ltd. 
4410 Paletta Court 
Burlington, ON L7L 5R2 
Canada 
Phone : +1 289 288 0001 
Fax : +1 289 288 0020 
 

Canada 
FroggaBio 
654 Petrolia Road 
Toronto, Ontario M3J 2W3 
Canada 
Phone : +1 416 736 8325 
Fax : +1 416 736 9346 
URL : http://www.froggabio.com  
 

China  
Chinagen Inc.  
Suite 111-112, 1st Building., 2nd Industrail 
District 
Kefa Road, Science & Technology Park 
Central 
Shenzhen, 518057 
Phone : +86 (0)755 26014525 
Fax : +86 (0)755 26014527 
URL : http://www.chinagen.com.cn  

 

China - Hong Kong 
Tech Dragon Limited  
Rm 808,Topsail Plaza, 11 On Sum Street, 
Shatin,N.T.,Hong Kong 
Phone : +852 2646 5368 
Fax : +852 2646 5037 
URL : http://www.techdragon.com.hk/  
 

Croatia  
TRANSING d.o.o. 
Kulmerska 8a 
10000 Zagreb 
Phone : +385 9823 3941 
Fax : +385 1 4666 639 
URL : http://www.transing.hr 
 

France  
EUROMEDEX  
24, rue des Tuileries BP 684 
67460 Souffelweyersheim Cedex 
Phone : +33 3 88 18 07 22 
Fax : +33 3 88 18 07 25 
URL : http://www.euromedex.com  
 

Germany  
HISS Diagnostics GmbH. 
Colombistrasse 27 
D-79098 Freiburg 
Phone : +49 761 389 490 
Fax : +49 761 202 0066 
URL : http://www.hiss- dx.de  
 

Hungary  
Bio-Kasztel Kft.  
1118 Budapest Kelenhegyi ut 22 
Phone : +36 1 381 0694 
Fax : +36 1 381 0695 
URL : http://www.kasztel.com  
 

India 
Biogene  
B-41, Second Floor, 
Moti Nagarm New Delhi-110015 
Phone: +91 11 42581008/25920048 
fax: +91 11 42581260 
URL : http://www.biogene-india.com  
 

Indonesia 
CV.Kristalindo Biolab  
Jl. Arief Rachman Hakim 61-63 Blok, 
INDONESIA 
Phone : +62 31 5998626 
Fax : +62 31 5998627  
 

 

Indonesia 
PT.Blue Sky Biotech  
Blok J 3 No.46 Taman Tekno BSD 
Serpong-Tangerang 15314 
Phone : +62 21 756 5164 
Fax : +62 21 756 5165 
 

Iran  
Sina Bio Medical Chemistry Co.  
8 Arafati street, Sohani street 
Sohank street, Minicity Sq., Tehran 
1955846963 
Phone : +98 21 2244 2488 
Fax : +98 21 2244 0888  
 

Iran  
NANOMEHR CO.  
North Karegar Ave, Between Nostrat St. 
Keshavarz Bulvd, Saman Buld, 
No202 unit No301, Tehran Iran 
Phone : +98 21 4432 3682 
Fax : +98 21 4432 3684 
URL : http://www.nanomehr.ir  
 

Iraq  
Sigma Co.  
Erbil, Tairawa, Erbil Center 
Iraq 
Phone : +964 750 446 6467 
 

Israel 
Talron Biotech Ltd.  
17 Hazait street Rehovot 76349 
Phone : +972 (0)8 9472563 
Fax : +972 (0)8 9471156 
URL : http://www.talron.co.il 
 

Italy 
Li StarFISH S.r.l  
Via Cavour, 35 
20063 Cernusco Sul Naviglio. 
Phone : +39 02 92150794 
Fax : +39 02 92157285 
URL : http://www.listarfish.it  
 

Japan 
Cosmo Bio Co.,LTD. 
Toyo-Ekimae Bldg., 2-20, Toyo 2-Chome,  
Koto-ku, 
Tokyo 135-0016, Japan 
Phone : +81 3 5632 9617 
Fax : +81 3 5632 9618 
e-mail : medias.s@hotmail.com  
 

iNtRON Distributors 

4 

Equipment and Reagents to be Supplied by User 

Product Use Limitations 
The IQeasyTM plus Plant RNA Extraction Mini Kit is intended for research use only. Prior to using it for other 
purposes, the user must validate the system in compliance with the applicable law, directives, and 
regulations. IQeasyTM plus Plant RNA Extraction Mini Kit is developed, designed, and sold for research 

purpose only. They are not to be used for human or animal diagnosis of diseases. Do not use internally or 
externally in humans or animals. Be careful in the handling of the products. 

Technical Assistance 

At iNtRON, we pride ourselves on the quality and availability of our technical support. Our Technical 
Service Departments are staffed by experienced scientists with extensive practical and theoretical 
expertise in molecular biology and the use of iNtRON products. If you have any questions or experience 
any difficulties regarding the IQeasyTM plus Plant RNA Extraction Mini Kit or iNtRON’s products in 
general, please do not hesitate to contact us. 
iNtRON customers are a major source of information regarding advanced or specialized uses of our 
products. This information is helpful to other scientists as well as to the researchers at iNtRON. We 
therefore encourage you to contact us if you have any suggestions about product performance or new 
applications and techniques. For technical assistance and more information please call one of the 
iNtRON Technical Service Departments or local distributors. 

Precautions and Safety Information 

All chemicals should be considered as potentially hazardous. When working with chemicals, always 
wear a suitable lab coat and disposable glove. Some buffer contain the chaotrophic salt which may be 
an irritant and carcinogen, so appropriate safety apparel such as gloves and eye protection should be 
worn. If a spill of the buffers occurs, clean with a suitable laboratory detergent and water. 
If the liquid spill contains potentially infectious agents, clean the affected area first with laboratory 
detergent and water, then with a suitable laboratory disinfectant. Only persons trained in laboratory 
techniques and familiar with the principles of good laboratory practice should handle these products.  

CAUTION: DO NOT add bleach or acidic solutions directly to the sample-preparation waste. 

IQeasyTM plus Plant RNA Extraction Mini Kit provides almost all reagents for extracting RNA. However, you 
should prepare some equipments and reagents as follows for a fast and easy extraction. When working 
with chemicals, always wear a suitable lab coat, disposable gloves, and protective goggles.  

IQeasyTM plus Plant RNA Extraction Mini Kit provides almost 

•  Ethanol (96 ~ 100%)                   ▪  β-Mercaptoethanol (14.2M) 

•  Micro-centrifuge                                                   ▪     Vortex mixer 

•  Micro centrifuge tubes (1.5 ml)                   ▪  Micro-pipettes and pipette tips 

•  Other general lab equipments                   
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Troubleshooting Guide 

Problem 

DNA 
contamination in 
downstream 
experiments
  

 
 
  

 

Sub-optimal 
performance of 
RNA in 
downstream 
applications 

Problem 

Tissue has high 
DNA content
  

Trace amounts of 
genomic DNA may 
still remain
 
 
 
  

Carryover of 
ethanol or salt
 
  

Isolated RNA not 
stored properly 

Recommendation 

−Try using smaller samples (containing less than 20 μg 
genomic DNA), or perform DNase digestion of the eluted RNA 
followed by RNA cleanup 

−No currently available purification method can guarantee 
that RNA is completely free of DNA, even when it is not 
visible on an agarose gel. IQeasy Kits will, however, remove 
the vast majority of cellular DNA. gDNA Remover Column 
helps to further reduce genomic DNA contamination but trace 
amounts of genomic DNA may still remain, depending on the 
amount and nature of the sample. 

−Do not let the flow-through touch the column outlet after the 
washing steps. Be sure to centrifuge at the appropriate speed 
for the respective time in order to remove Buffer RW2 
completely. 

−Eluted RNA should always be kept on ice for optimal 
stability since trace contaminations of omnipresent RNases 
(general lab ware, fingerprints, dust) will degrade the isolated 
RNA. For short term storage freeze at -20°C, for long term 
storage freeze at -70°C. 

Related Products 

Cat. No. 

17321 

17331 

17153 

25131 

25011 

24073 

24074 

21131 

Application 

total RNA extraction from Blood 

Total RNA extraction from Plant 

Viral DNA/RNA extraction from biological samples 

One-step RT-PCR premix, solution type 

cDNA synthesis 

100bp DNA size marker 

1kb DNA size marker 

DNA/RNase remover 
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Description 

The IQeasyTM plus Plant RNA Extraction Mini Kit provides a fast and easy way to purify total RNA from 
plant-like samples such as various leaf, stem, root, and seed. This kit is especially useful for extracting 
RNA from plant tissue, especially difficult plant tissues (seed-like sample), such as those containing 
polysaccharide (such as starch), polyphenolics, tannins and resins. Because this product does not use 
chaotrophic salt (e.g. guanidine hydrochloride, guanidine thiocyanate) and acidic phenol for sample 
lysis. It greatly reduced the risk of the co-precipitation which is precipitated RNA and inhibitors. 
The IQeasyTM plus Plant RNA Extraction Mini Kit allows the fastest processing of multiple samples in 
less than 20 minutes. Time-consuming and tedious methods such as enzymatic lysis incubation, CsCl 
step-gradient ultracentrifugation and alcohol precipitation steps, or methods involving the use of toxic 
substances such as phenol and/or chloroform, are replaced by the IQeasyTM plus Plant RNA Extraction 
Mini Kit procedure. 

Characteristics 

Column Information 

• IQeasyTM plus Plant RNA Extraction Mini Kit Spin Column 

•  Isolated high-quality RNA is suitable for many gene expression profiling techniques : 
  cDNA synthesis 
  Reverse Transcriptase PCR(RT-PCR) 
  Quantitative PCR (qPCR, qRT-PCR) 
      Microarray 
  Northern and slot blotting, RNase nuclease protection 

•  Advanced GxN technology for rapid and efficient purification within 20 min of total RNA from plant         
         samples. 
•  Chaotropic salt in lysis buffer inactivates immediately RNase to ensure isolation of intact RNA. 

Do not store the Column packs under completely dried conditions. It may be affected to RNA binding capacity. The Spin 
Columns  are stable for over 2 year under these conditions 
Additional Collection Tubes (100 ea) are also supplied for your convenient handling.  

1 

2 

Column membrane1 

Spin Column1 

Loading Volume 

RNA Binding Capacity 

Recovery 

Elution Volume 

Silica-based membrane 

Individually, in inserted in a 2.0 ml Collection Tube2 

Maximum 800 μl 

Maximum 45 μg 

85 - 95% depending on the elution volume 

Generally, eluted with 30 – 50 μl of Elution Buffer 

Product 

IQeasy™ plus CTB RNA Extraction Mini Kit 

IQeasy™ plus Blood RNA Extraction Mini Kit 

IQeasy™ plus Viral DNA/RNA Extraction Kit 

ONE-STEP RT-PCR PreMix Kit 

Power cDNA Synthesis Kit 

SiZer™-100 DNA Marker Solution  

SiZer™-1000 DNA Marker Solution 

RNase WiPER™ 



IQeasyTM plus Plant RNA Extraction Mini Kit Handbook IQeasyTM plus Plant RNA Extraction Mini Kit Handbook 13 

Troubleshooting Guide 

Problem 

Low RNA yield or 
no RNA
 
 
 
  

 
  

 
 
  

 
 
 
 
  

 
 
 
 
  

 
 
 
 
 
 
  

RNA is degraded  
/ no RNA 
obtained 
 
  

Problem 

Perform a mixing 
experiment
 
 
  

 

Too much starting 
material 

RNA still bound to 
spin column 
membrane 

Inadequate tissue 
disruption 

 
 
  

Tissue has low 
RNA content
 
 
  

Tissue has high 
levels of RNases, 
phenolics, or other 
contaminants
  

 

 
RNase  
contamination
 
 
  

Sample material 
not stored properly  

Recommendation 

−The purpose of a mixing experiment is to determine whether                                 
low RNA yield is due to inadequate tissue disruption, or to the 
effects of contaminants, such as polysaccharides or phenolics. 
The strategy in this experiment is to compare yields from an 
“easy” reference tissue, to yields when the reference tissue is 
mixed with the problem tissue. 

−Overloading the spin column significantly reduces RNA yield. 
Reduce the amount of starting material 

−Repeat RNA elution, but incubate the spin column on the bench 
top for 10 min with RNase-free water before centrifuging.
  

−If fresh tissue was used, try snap-freezing and powdering the 
tissue in liquid nitrogen before disrupting.   

−To distinguish between low yield due to inadequate disruption 
versus problems due to release of RNases or other 
contaminants, perform the mixing experiment described above.  

−Some plant tissues have a low RNA content. For example, 
Arabidopsis has been reported to yield consistently low amounts 
of RNA from all tissues, and root tissue is reported to have 
lower-than-average RNA content. Generally, mature leaf tissue 
has a lower RNA content than young leaves.   

−To obtain good yields of high quality RNA from problematic 
tissues such as pine needles or mature cotton tissues, a more 
rigorous RNA isolation method may be required; for example, 
ultracentrifugation through cesium chloride. To distinguish 
between low yield due to contaminants, versus low yield due to 
inadequate tissue disruption, perform the mixing experiment 
described above. 

−Create an RNase-free working environment. Change gloves 
frequently. Use RNase-free, sterile, disposable polypropylene 
tubes. Keep tubes closed whenever possible during the 
preparation. Glassware must be baked overnight at 250°C before 
use. 

−Whenever possible, use fresh material. If this is not possible, 
flash freeze the samples in liquid nitrogen. Samples should 
always be kept at -70°C. Never allow tissues to thaw before 
addition of Buffer RLE or Buffer RLD. Perform disruption of 
samples in liquid nitrogen. 
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Important Points Before Starting 

• Buffer RW2                     
Buffer RW2 is supplied as concentrate. Before using for the first time, be sure to add 40 ml of 
ethanol (96 ~ 100%) to obtain a working solution. 

• Centrifugation         
Centrifugation steps are carried out at 4oC and R.T (15 ~ 25oC) in a micro-centrifuge.  

Precaution for Preventing RNase Contamination 

Recovery of Purified RNA 

Sample Homogenization Techniques 

Disruption and homogenization can be performed without lysis buffer by keeping the sample submerged in 
liquid nitrogen before and during disruption on a mortar. Especially hard tissues, such as roots or seeds, 
are relatively difficult to be disrupted, and therefore be careful to use a mortar in liquid nitrogen. For 
optimal result, we recommend to keep the disruption time as short as possible. 

RNase can be introducing accidentally into the RNA preparation at any point in the isolation procedure 
through improper technique. Because RNase activity is difficult to inhibit, it is essential to prevent its 
introduction. The following guidelines should be observed when working the RNA. 

 
•Always wear disposable gloves. Skin often contains bacteria and molds that can contaminate an RNA 
preparation and be a source of RNase. Practice good microbial technique to prevent microbial 

contamination. 

Protocols According to the Sample Groups (2 Protocols) 

Samples 

Plant Leaf and Seed(Solanceae, Cucurbitaceae) Plant 

Seed(Fabaceae, Gramineae, Brassicaceae, etc.) 

Protocol Type 

Type A Protocol 

Type B Protocol 

Determination of concentration, yield, and purity RNA yield is determined from the concentration of RNA in 
elute, measured by absorbance at 260nm. Absorbance readings at 260nm should fall between 0.1 and 1.0 
to be accurate. Sample dilution should be adjusted accordingly: for example, the elute containing 4 ~ 40 
ng RNA/μl (A260 = 0.5 ~ 1.0) should not be diluted with more than 4 volumes of buffer. 
Use elution buffer or water (as appropriate) to dilute samples and to calibrate the spectrophotometer. 
Measure the absorbance at 260 and 280nm, or scan absorbance from 220 ~ 320nm (a scan will show if 
there are other factors affecting absorbance at 260nm). Both RNA and RNA are measured with a 
spectrophotometer; to measure only RNA, a fluorometer must be used. Purity is determined by calculating 
the ratio of absorbance at 260nm to absorbance at 280nm. Pure RNA has an A260/A280 ratio of 1.8 ~2.0. 
RNA purified by the IQeasyTM plus Plant RNA Extraction Mini Kit procedure is free of protein and other 
contaminants that can inhibit PCR or other enzymatic reactions.  
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Technical Information 

 RNA Q.C data for Microarray 

Fig. 2. RNA quality control data for microarray 
Total RNA, isolated using the IQeasyTM plus Plant RNA Extraction Mini Kit was run on an 
Agilent®  2100 bioanalyzer and is displayed here as a gel electropherogram. 
Lane M, RNA Ladder  Marker;  lane C, Posit ive  control;  lane 1, Leaf RNA 
extraction using easy-spin™ IIp Kit(Cat. No. 17310, iNtRON); lane 2, Leaf RNA extraction 
using Competitor’s Kit; lane 3, Leaf RNA extraction using IQeasyTM plus Plant RNA 
Extraction Mini Kit; lane 4: Seed RNA extraction using Competitor’s Kit; lane 5, Seed RNA 
extraction using IQeasyTM plus Plant RNA Extraction Mini Kit  

 Optimal Starting Amount of Plant tissue sample 

Fig. 3. The influence of sample start amount on RNA isolation 
The optimal sample start amount was estimated by electrophoresis 
and spectrophotometric analysis with black bean (Glycine max) 
sample. It was shown the optimal start amount around 50 mg of 
sample. 
Panel A, Agarose gel electrophoresis analysis; Panel B, Recovery 
and purity of RNA from different amount of RNA 
Lane M, 1 Kb DNA Ladder; lane 1, 10 mg; lane 2, 25 mg; lane 3, 50 
mg; lane 4, 75 mg; lane 5, 100 mg; lane 6, 150 mg;  

[ A ] 

[ B ] 

The recovery is increase with sample amount, but using the over-amount of sample hampered high purity of RNA 
isolation. The recommended sample amount is 50 mg in case of black bean.  Generally the optimal range of 
sample start amount is  25 ~ 100 mg, but the amount is depending on species of sample and sample condition. 

Reliable results in real-time RT-PCR and microarray analysis depend on the quality of the RNA sample. The  
IQeasy™ plus Plant RNA Extraction Kit provide a high quality of RNA integrity which is determined by nucleic acid  
analysis, where intact RNA is indicated by a 2:1 ratio of the bands for 28S and 18S rRNA. 
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IQeasyTM Plus Plant RNA Extraction Mini Kit procedure 

Protocol A : Plant Leaf and Seed (Solanceae, Cucurbitaceae) 
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IQeasyTM Plus plant RNA Extraction Mini Kit procedure 

Protocol B : Plant Seed (Fabaceae, Gramineae, Brassicaceae, etc.) 

11 

Technical Information 

IQeasyTM plus Plant RNA Extraction Mini Kit shows high yield and purity of total RNA extraction from various plant 
samples. 

 Total RNA Purification form various plant samples 

Pachira leaf 

Potato leaf 

Green pea 

Black bean 

Pumpkin seed 

Watermelon seed 

Cucumber seed 

Melon seed 

Pepper seed 

Radish seed 

Spinach seed 

Tomato seed 

Rice seed 

grass seed 

RNA Conc (ng/μl) 

80 

350 

660 

840 

160 

110 

50 

50 

60 

350 

340 

110 

45 

40 

A260/230 

2.01 

2.13 

2.07 

1.91 

1.99 

2.13 

2.17 

1.92 

2.57 

2.07 

1.95 

2.04 

2.08 

1.89 

A260/280 

2.12 

2.09 

2.05 

1.91 

2.04 

2.07 

2.05 

2.03 

2.17 

2.03 

2.06 

2.14 

2.16 

2.09 

Yield (μg) 

4.18 

18.54 

33.22 

42.18 

8.16 

5.4 

2.56 

2.72 

2.88 

17.56 

17.16 

5.7 

2.48 

2.2 

Fig. 1. Results of agarose gel electrophoresis analysis 
After eluting total RNA with 50 μl of Buffer RE, each of 5 μl of RNA were used in RNA electrophoresis.  
Lane M, 1 Kb Ladder; lane 1, Pachira leaf; lane 2, Potato leaf; lane 3, Pea; lane 4, Black bean; lane 5, Radish seed; lane 6, Spinach seed; lane 7, 
Tomato seed; lane 8, Cucumber seed; lane 9, Rice seed; lane 10, Grass seed; lane 11, Pumpkin seed; lane 12, Water melon seed 
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Protocol B : Plant Seed(Fabaceae, Gramineae, Brassicaceae, etc) 

Refer to the “VISUAL PROTOCOL” 

 

1. Determine the amount of plant material (25 ~ 100 mg).                                     
Note : Weighing tissue is the most accurate way to determine the amount. 

2. Immediately place the weighed tissue in liquid nitrogen, and grind thoroughly with a mortar and 
pestle. Decant tissue powder and liquid nitrogen into an RNase-free, liquid-nitrogen–cooled, 1.5 ml 
micro tube (not supplied). Allow the liquid nitrogen to evaporate, but do not allow the tissue to thaw. 
Proceed immediately to ‘step 3’.                                                                                                                                                                                                                             
Note : RNA in plant tissues is not protected until the tissues are flash-frozen in liquid nitrogen. Frozen tissues should 
not be allowed to thaw during handling. The relevant procedures should be carried out as quickly as possible. 

3. Add 240 μl of Buffer RLD and 60 μl of β-mercaptoethanol (see “Preparing Solution and Equipment 
Before Use”) to a maximum of 100 mg tissue powder. Vortex vigorously.                      
Note : A short 30 ~ 60sec. vortex mixing may help to disrupt the tissue. However, do not incubate samples with a 
high starch content at elevated temperatures, otherwise swelling of the sample will occur. 

4. Pipette the entire lysate directly into a Sieve Spin Column placed in a 2 ml collection tube, and 
centrifuge for 30sec. at 13,000rpm.                                                                                                              

5. Add 250 μl of Buffer RPB to the flow-through and mix it well by pipetting. 

6. After mixing, transfer the mixture to a gDNA Remover Spin Column in a 2 ml collection tube. Close 
the lid gently, and centrifuge for 30sec. at 13,000rpm.                                                           
Note : Make sure that no liquid remains on the column membrane after centrifugation. If necessary, repeat the 
centrifugation until all liquid has passed through the membrane.                                                                                                                 
Note : The maximum volume of the column reservoir is 800 μl. For sample volumes of more than 800 μl, simply load 
and spin again.  

7. Add 250 μl of absolute ethanol to the flow-through and mix it well by pipetting.                            
Note : When purifying RNA from certain samples, precipitates may be visible after addition of ethanol. This does not 
affect the procedure. 

8. Transfer the mixture, including any precipitate that may have formed, to a Binding Column (red color 
O-ring) placed in a 2 ml collection tube. Close the lid gently, and centrifuge for 30sec. at 13,000rpm. 
Discard the flow-through.                                                                                                                           
Note : Make sure that no liquid remains on the column membrane after centrifugation. If necessary, repeat the 
centrifugation until all liquid has passed through the membrane.                                                                                                                                                                       
Note : The maximum volume of the column reservoir is 800 μl. For sample volumes of more than 800 μl, simply load 
and spin again.  

9. Follow the ‘Step 8’ of Protocol  A. 

11. Place the spin column into a new 1.5ml tube (not supplied), and 50 μl of Buffer RE directly onto the 
membrane. Incubate for 1min. at room temperature, and then centrifuge for 1min. at 13,000rpm to 
elute RNA.                                                                                                                                                             
Note : Elution with 30 μl increases the final RNA concentration, but reduces overall RNA yield conventionally. 
Alternatively, if you need larger amounts of RNA, eluting with 100 μl increases generally overall RNA yield.   
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Protocol A : For Plant Leaf, Seed(Solanaceae, Cucurbitaceae) 

Refer to the “VISUAL PROTOCOL” 

 

1.     Determine the amount of plant material (25 ~ 100 mg). Do not use more than 100mg.               
Note : Weighing plant tissue is the most accurate way to determine the amount. 

2.  Immediately place the weighed plant tissue in liquid nitrogen, and grind thoroughly with a mortar 
and pestle. Decant plant tissue powder and liquid nitrogen into an RNase-free, liquid-nitrogen–
cooled, 1.5ml micro tube (not supplied). Allow the liquid nitrogen to evaporate, but do not allow the 
plant tissue to thaw. Proceed immediately to ‘step 3’.                                                                                                   
Note : RNA in plant tissues is not protected until the tissues are flash-frozen in liquid nitrogen. Frozen tissues should 
not be allowed to thaw during handling. The relevant procedures should be carried out as quickly as possible. 

3.  Add 450 μl of Buffer RLE and 4.5 μl of β-mercaptoethanol (see “Preparing Solution and Equipment 
Before Use”) to a maximum of 100 mg of tissue powder. Vortex vigorously.                         
Note : A short 30 ~ 60sec. vortex mixing may help to disrupt the tissue. However, do not incubate samples with high 
starch content at elevated temperatures; otherwise swelling of the sample will occur. 

4.  Pipette the lysate directly into a Sieve Spin Column placed in a 2 ml collection tube, and centrifuge 
for 1min. at 13,000rpm. 

5.  Transfer the entire flow-through to the gDNA Remover Spin Columns then centrifuge for 1min. at 
13,000rpm.                                                                                                                                                   
Note : The maximum volume of the column reservoir is 800 μl. For sample volumes of more than 800 μl, simply load 
and spin again.  

6.  Add 300 μl of Buffer RB to the flow-through and mix it well. 

7.  After mixing, transfer the mixture to a Binding Column (red color O-ring) in a 2 ml collection tube 
(supplied). Close the lid gently, and centrifuge for 1min. at 13,000 rpm. Discard the flow-through.                     
Note : Make sure that no liquid remains on the column membrane after centrifugation. If necessary, repeat the 
centrifugation until all liquid has passed through the membrane.                                                                                                                                                                       
Note : The maximum volume of the column reservoir is 800 μl. For sample volumes of more than 800 μl, simply load 
and spin again.  

8.  Add 600 μl of Buffer RW1 to the Binding Column. Close the lid gently, and centrifuge for 30sec. at 
13,000rpm to wash the spin column membrane. Discard the flow-through.                   
Note : Reuse the collection tube in ‘step 8’.                            
Note : After centrifugation, carefully remove the Binding Column from the collection tube so that the column does not 
contact the flow-through. Be sure to empty the collection tube completely. 

9.  Add 800 μl of Buffer RW2 to the Binding Column. Close the lid gently, and centrifuge for 30sec. at 
13,000rpm to  wash the spin column membrane. Discard the flow-through and collection tube.     
Note : After centrifugation, carefully remove the Binding Column from the collection tube so that the column does not 
contact the flow-through. Be sure to empty the collection tube completely.                                                                                        
Note : Ensure that 40 ml of ethanol (EtOH) has been added to Buffer RW2. 

10. Place the Binding Column in a new 2 ml collection tube (supplied), then centrifuge for 1min. at 
13,000rpm for  column drying.                 
Note : It is very important to dry the membrane of the spin column since residual ethanol may inhibit subsequent 
reactions. Following the centrifugation, remove carefully the spin column from the collection tube without contacting 
with the flow through, since this will result in carryover of ethanol.                        
  


