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Table 1. Analysis of variance the effect of peppermint extract on the Variables studied in the stored
treated potato tubers
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OLL L s sdalie (6,MgSS 0555 0L )3 Lasil
ST 5 (mia Lrode 05 58 Ol 050
S Leds S5y Sl Dl s a0 G4l e Sl
e 5 (G S e b bz 5 ST
gy clreds () il e 5 ps b L @l )
Oda Lol b 53 oddo o3 a9 e g 4 5
5 e 2SS 5 At ¥ 5= ol
38 e S e el gat o Gl sk 5 o
ol a8 Sl o T 5 ool (Lol @ axulis 4 o
38 Oljee 18 SOT s 6l ST 5 e
50db LOT G,m5 5 i e 1531 4 e oo
bods 2l (555 I3l 5 (sb) Sl oy ol g sazes
laods (g Olaj i il 513 )ls o 53 1,
b e 3l 5 (S 15 L ex el

(Fernie and Willmitzer, 2001) ol ol ,on

el Ao 53 ey el 53 s ime D sy SOl ¥

SIoHL Do
by s dlneds (6,13 Ll e sl 31 L
ST ol D RS )l e S 4 0T
o3 aslale (ol maisad Cug ¥ s beds Cusb, Ol
VIO KLy Sls Ol 4 Comd (Gl 0593
5 a)les aen 53 340 ol ea el Loy WY 5 )
i Laods Co by (sl pimme (515 0533 0L 3
Sk ol Ol ) 3555 ldie o 2aS
55 Ll IS 035 550 (Slaede oo
O i ol (Y Jgilar) SdL 53 (6 ls e JSS2
Jlasl 51 oy M5 polgr ole OLL B o gur ole
22 4S5y sbas g o) 6 e DAl sl
Ladil g S 05 9034l slasds doys Sk op
an 3 ol il s YV 5 VFY (S e

S 055 5 el s Slaeds Loy oy i clajles



o0 AY 5ol O o)l FY il ((5,5L8S7 ode alows) alS Sl

EUX oslas b ovd Hlow (o Joww SBOUE 35 dxdllan 3590 S pkio 3 (SIS HLI Do FT (Sl duslin - J9u>
Table 2. Mean comparison of the effect of storage period on the Variables studied in the treatment
potato tubers by peppermint extract
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Weight of sprouts(g) Germination (%) Moisture content (g/100g) (month)
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7.20° 1.93° 76.4° 2
30.2° 20.30° 73.8° 3
112.7% 49.20° 68.3° 4
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Mean followed by similar letters in each column, are not significantly different at 5% probability level (Duncan’s

multiple range test).
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Figure 1. Potato tubers treated with a solution of 2 g/l pepermint extract for 5 times (right), CIPC
(middle) and control (left) at the end of the storage period
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Table 3. Mean comparison of the effect of concentration of peppermint extract on the variables
studied in the treatment potato tubers
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Variables studied in the treatment potato tubers
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Weight of sprouts(g) Germination (%) Moisture content (g/100g) extract (g/l)
65.9° 28.6 69.4¢ 0
54.6° 31° 71.5° 0.5
16.8° 7.5° 76.7° 1
4.6° 3.4¢ 77.4%® 2
3.3¢ 2.6 77.5° 4
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Mean followed by similar letters in each column, are not significantly different at 5% probability level (Duncan’s

multiple range test).
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Table 4. Mean comparison of the effect of frequency of peppermint extract application on the
variables studied in the treatment potato tubers
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Variables studied in the treatment potato tubers
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Frequency of peppermint

(p5) 419 033 &3 Slgr deosd (FOdgpsee 3p) sk oy application (week)
Weight of sprouts(g) Germination (%) Moisture content (g/100g)
25.35° 12.8° 78.4° 2
26.61° 13.3° 77.6° 4
36.77% 17.3 71.8° 6
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Mean followed by similar letters in each column, are not significantly different at 5% probability level (Duncan’s

multiple range test).
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Table 5. Mean comparison of the effects of concentration, frequency of peppermint extract application,
and storage period on germination percentage of potato tubers

Ebx oylas odalé
Concentration peppermint extract (g/l) (4an) g oslas o 37 Jolgd  (ob) Soleslil S
N Frequency of peppermint Storage period
4 2 1 05 sl extract application (week) (month)
Control
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Table 6. Comparison of the mean of concentration, frequency of peppermint extract application, and
storage period effects on the weight of potato tuber sprouts (g)
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Table 7. Comparison of the mean of germination (%) and Weight of sprouts (g) in potato tubers
treated with 2 g/l pepermint extract and Cipc at the end of storage period
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Mean followed by similar letters in each column, are not significantly different at 5% probability level (Duncan’s
multiple range test).
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Table 8. Organoleptic evaluation results for processed potatoes were stored With pepermint extract,
Cipc and control
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Mean followed by similar letters in each row, are not significantly different at 5% probability level (least significant
difference test).



e Sl plins o 5lae 5 plos g IS S alin i LS 5 (55005 7

3550 Jsdoen 3l oslinal o5 0 (5SS aale 0 0593
oylas 3 a1 i elal ol 3 g dal s 5L
Ssbiee 2031 5 i 5 2l e SV
S S S o S adalin (G (0l 53 o § 55 50
3 ode G3al e 53 gl oslae 530 8 0/ 553
Wl 0l Ol ol 1S ot Slallas 43 oS
Lol ¢ iy 03l o> LgLAaJ.f—v\.p)}V..GJL;& Gl opl 5o
2yl e i S sl L5055
gl oslas aS sl QL Gadse oyl (§ goe 53
ebs S Kl (sl lin 48 il o il
aSTOT O 48l (e jamm SbaOle (5513500 o
S e gy e 3T OT ) oslind
oml bisl anils oS s ame oSS 3l e (sl 5
o alia bl L o laeslas s addllas (Jl
ol D 3 15 e 5 DS 5 ol sk

. v . . .. . .
AL LSty (onjm MK a5 3l plog IS

Refrencese

S 5 domt
a)L&d}bug;ﬂb)Qﬁmyl}é&dsw
23 Slod S el Jale cosliul :)}_»‘fl.é.léa_:&;
OS5 5L 2,50 Bl Labe 5 g sles 4 oo
4 Cewl 035 5Ll slaode ol bl glgn 55 oy S gise
b sl ey S g DS 5 S T 5 Kos Sle
cantllan 550 gLudd glaa 53 LapT Cble cus,ls
L 5 (Febe Sl ey 5 48, VU O e 1 ey dloB
Shestial 5, S5 Slads ol pls LS o 8l US b
S Emles 5 idu Gl Lis gl 0T
jl)uaﬁ}aﬁ;‘.{@}iﬂg-J{G}o:}iwl‘_;b\;
Las;_m:a (oslau! Sy dﬂmw&‘}‘w
splm glasslas 1) 536 SY s bt 4 e g
Jgpamms p 8 kS 2 I3l 0slas g 0 O e
Yo e (o jaw 5 a Gl 300 e ein

P L g el L s eslas p 8

Afek, U., Orenstein, J. and Nuriel, E. (1998). Using HPP (hydrogen peroxide plus) to
inhibit potato sprouting during storage. American Journal of Potato Research, 77(1),

63-65.

Aliaga, T. J. and Feldheim, W. (1985). Inhibition of sprouting of stored potatoes by the
essential oil of the Muna plant from South America. Ernahrung, 9(4), 254-256.

Boylston, T. D., Powers, J. R., Weller, K. M. and Yang, J. (2001). Comparison of
Sensory Differences of Stored Russet Potatoes Treated with CIPC and Alternative
Sprout Inhibitors. American Journal of Potato Research, 78(2), 99-107.

Chakraverty, A., Raghavan, G. S. V. and Ramaswamy, H. S. (2003). Handbook of post-
harvest technology, Chapter 22: Irradiation of fruit, vegetables, nuts and spices. New

York: Marcel Dekker, Inc.

Daniels, B. J., Prange, R. K., Kalt, W., Liew, C. L., Walsh, J., Dean, P. and Coffin, R.
(1996). The effects of ozone on sprouting, fry color and sugars of stored Russet
Burbank potatoes. American Potato Journal, 73(10), 469-481.

De Vries, R. (1999). Sprouting inhibiting of potatoes. U.S.A Patent No: 6,001,773.

Fernie, A. R. and Willmitzer, L. (2001). Molecular and biochemical triggers of potato
tuber development. Plant Physiology, 127(10), 1495-1465.


http://www.springerlink.com/content/?Author=U.+Afek
http://www.springerlink.com/content/?Author=Janeta+Orenstein
http://www.springerlink.com/content/?Author=E.+Nuriel
http://www.springerlink.com/content/1099-209x/

%) AY 5ol O ol FY il ((5,5LaS7 oo aloms) LS Sl

Gomez, D., Cruz, E., Iguaz, A., Arroqui, C. and Virseda, P. (2013). Effect of essential
oils on sprout suppression and quality of potato cultivars. Postharvest Biology and
Technology, 82(1), 15-21.

Goodarzi, F. (2016). Effect of amount and time of CIPC consumption on qualitative
properties and it’s residue in potato during storage. Final Report No: 49285,
Agricultural Engineering Research Institute. Agricultural Research, Educational and
Extension Organisation, Tehran, Iran. [In Farsi]

Horwits, W. (2000). Association of official analytical chemists international. U.S.A:
Rockville, Washington, AOAC Publishing.

Kleinkop, G. E., Oberg, N. A. and Olsen, N. L. (2003). Sprout inhibition in storage:
Current status, new chemistries and natural compounds. American Journal of Potato
Research, 80(5), 317-327.

Kleinkopf, G. E. and Frazier, M. J. (2002). Alternative sprout suppressants for stored
potatoes. Proceedings: Winter Commodity Schools, 34(2), 183-187.

Kleinkopf, G. E., Brandt, T. L., Frazier, M. J. and Gregory, M. (2009). Cipc residues on
stored Russet Burbank potatoes: Maximum label application. American Potato
Journal, 74(2), 107-117.

Lewis, M. D., Thornton, M. K. and Kleinkopf, G. E. (2003). Commercial application of
CIPC sprout inhibitor to storage potatoes. Cooperative Extension System, Agricultural
Experiment Station, University of Aidaho, USA.

Payan, R. (2003). Principle of control quality in food science. Tehran: Aeezh Publication.
[In Farsi]

Prange, R., Kalt, W., Daniels-Lake, B., Liew, C., Walsh, J., Coffin, R. and Page, R.
(1998). Alternatives to currently used potato sprout suppressants. Postharvest News
and Information, 8(3), 37-41.

Singh, R., Shushni, M. A. M. and Belkheir, A. (2015). Antibacterial and antioxidant
activity of Mentha piperita L. Arabian Journal of Chemistry, 8(3), 322-328.

Slininger, P. J., Burkhead, K. D., Schisler, D. A. and Bothast, R. J. (2000). Biological
control of sprouting in potatoes. U.S.A Patent No: 6,107, 247.

Song, X., Bandara, M. S., and Tanino, K. K. (2009). Potato dormancy regulation: use of
essential oils for sprout suppression in potato storage. Fruit, Vegetable and Cereal
Science And Biotechnology, 2(1), 110-117.

Storey, M., Green, N. and Cunnington, A. (2008). Cipc stewardship action plan. British
Potato Council Ltd. Retrieved from http://www.potato.org.uk//. (Accessed Apr 2016).

Vaughn, S. F. and Spencer, G. F. (1991). Volatile monoterpenes inhibit potato tuber
sprouting. American Potato Journal, 68(12), 821-831.

Vaughn, S. F. and Spencer, G. F. (1993). Naturally-occurring aromatic compounds
inhibit potato tuber sprouting. American Potato Journal, 70(7), 527-533.


http://www.sciencedirect.com/science/journal/09255214
http://www.sciencedirect.com/science/journal/09255214
http://www.springerlink.com/content/1099-209x/
http://www.springerlink.com/content/1099-209x/
http://www.potato.org.uk/

..._,gdLﬂétt:u'a)LA&}r&}x}){}‘%@id&ﬁ}dj):; Y

Vokou, D., Vareltzidou, S. and Katinalds, P. (1993). Effects of aromatic plants on potato
storage: Sprout suppression and antimicrobial activity. Agricaltural Economy and
Environment, 47(2), 223-235.



5 Journal of Plant Productions (Scientific Journal of Agriculture), 41(3), Autumn, 2018

Comparison of the Effect of Mint Extract and Chlorpropham on Preventing
Potato Sprouting in the Storage

F. Goudarzi** and R. Kalvandi?

1- *Corresponding Author: Research Assistant, Department of AERI, Research and Education Center of
Agriculture and Natural Resources of Hamedan. Agricultural Research, Education and Extension
Organization (AREEO), Hamedan, Iran (goodarzifarzad@gmail.com)

2- Research Assistant, Department of RIFR, Research and Education Center of Agriculture and Natural
Resources of Hamedan. Agricultural Research, Education and Extension Organization (AREEO),
Hamedan, Iran

Received: 23 September, 2017 Accepted: 22 November, 2017

Abstract

Background and Objectives

Sprouting is one of the main reasons of wasting about one half of potatoes during the storage.
The existing methods to control sprouting in long term storage (for example postharvest
applications of chlorpropham) can do the job as well, but the incidence of quality problems and
undesirable side effects in such potatoes, and more importantly, the growing interest in organic
food products, have challenged the application of these methods.

Materials and Methods

The peppermint extracts used in the experiment were obtained from dried peppermint leaves in
48 hours, at room temperature using 1:1 distilled water-alcohol solution, and with the normal air
pressure. The peppermint extracts were dried for 10 days and then transferred to a dark glass
bottle by means of petroleum ether (as solvent) and were kept at 2°C until being used for later
use. Herbal extracts of peppermint were used at concentrations of 0, 0.5, 1, 2 and 4 g¢/l, with
regular intervals of 2, 4 or 6 weeks during the 5 months of potato (Agria cultivar) storage while
sprouting was monitored. Direct contact between tubers and the peppermint extracts was not
allowed. To provide the needed oxygen for the tubers respiration, the containers apertures were
opened for 15-20 minutes every four weeks and were sealed again. A group of tubers was only
treated by 37g chlorpropham (5% purity). To do this, the powder was poured into the container,
completely sealed and slowly shaken for 10 minutes. The sealed container was kept at room
temperature for 48 hours. All experiments were repeated 3 times. Data was analyzed by a
completely randomized design (CRD) with a factorial experiment.

Results

According to the results, by increasing the concentration of mint from 0.5 to 2 g/l, sprouting
potato was controlled more effectively and meaningfully. More concentration in the control of
potato sprouting was not significant. Use of this extract at a concentration of 0.5 g/l stimulates the
germination of tubers compared to the control. Extensive sprouting of tubers was delayed for up
to 4 months compared to the control treatment too. Application of peppermint extract caused
%92 and %96 decrease in potato germination and total weight sprouting respectively.
Organoleptic evaluation of the boiled and fried potato samples, treated with the mint extract and
chlorpropham, did not show significant differences.

Discussion

Use of 2 g/l mint extract will be able to decrease waste potato tubers in storage up to 6 percent.
Replication of every 4 weeks extracts application is absolutely essential for the best result.
Organoleptic evaluation of the boiled and fried potato samples, treated with the mint extract and
chlorpropham, received more points compared to control.
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