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Table 1. Grain dimensions of the local (Hashemiaacm) and high yielding (Gohar and Keshvari) rice

varieties
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Variety ) Length (mm) Width (mm) Diameter (mm) Length to width ratio
Hashemi  _.ils 9.94 2.28 1.87 4.38
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Figure 1. Effect of drying air temperature, graiaisture content and type of whitener on whole kierne
percentage. S1 and S2, friction and abrasive typtener, respectively; T1 and T2, the temperatfidédcand

50°C, respectively; M1 and M2, 9-10 and 11-12% gradigture, respectively. Means with the same letiees
not significantly different at 5% probability level
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moisture, respectively. Means with the same letiegsnot significantly different at 5% probabillgvel.
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Figure 4. Interaction of variety x drying air temgieire (right) and variety x grain moisture cont@ett) on
grain elongation. V1-V4, Hashemi, Taroom, Gohar Kedhvari, respectively; T1 and T2, the temperatifiré0

and 50°C and M1 and M2, 9-10 and 11-12% grain moisturgpeetively. Means with the same letters are not

significantly different at 5% probability level.
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Figure 5. Interaction of variety x grain moistugntent (right) and variety &/pe of whitener (left) on length to
width ratio of cooked rice. V1-V4, Hashemi, Tarod&ghar and Keshvari, respectively; M1 and M2, %ah@

11-12% grain moisture and S1 and S2, friction dmasive type whitener, respectively. Means withsame
letters are not significantly different at 5% prbbigy level.
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Figure 6. Interaction of variety x type of whiterfegght) and variety x grain moisture content (Jefh water
absorption ratio. V1-V4, Hashemi, Taroom, Gohar Kedhvari, respectively; M1 and M2, 9-10 and 11-12%

grain moisture and S1 and S2, friction and abrasiwe whitener, respectively. Means with the sagtieis are
not significantly different at 5% probability level
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Figure 7. Interaction of variety x type of whiterfgght) and variety x grain moisture content (Jeft solid loss.
V1-V4, Hashemi, Taroom, Gohar and Keshvari, respelgt M1 and M2, 9-10 and 11-12% grain moisture an

S1 and S2, friction and abrasive type whitenepeesvely. Means with the same letters are notiagmtly
different at 5% probability level.

iz o s Jele als Job (A5 jsbay oy,
SreS ol aibails pB,l 4S5 5bar g als lawgs
I Foml Cusby LByl izmen is)S Gl
B R A I S A R R
5 e pBl oS e o Ol Q6o e
Jole ails oye 4 Job s il clilas salim Mol
S g e e S polb g 2s5 Bl 5,00l 5l

Sl 1y Jaloee duls olge cyolocawss 51 lade

References

oS ol i Gz ol 5l Jeole b (IS sk

@l Sugb Gialejl cul 5o oo aslllas o)) 4S” (sl
L bosd Glp cadiay aoye MDY 5 oo Y-
5% N0y poelie (ool £95 5 (SBlaol £53 (S st
Slr ogedes 4z Troglos 5 (S Sis sles 5550
ond ol 5 (e Bl 058 95 2 (oS SiS
et b dalllas 550 a1 ainlie jo g ol
S shlo Eu Gl (oeBle g 0sT 08, 45wl
6385 5 )b Pl s (gt ails oye & sk

Afzalinia, S. and Shaker, M. 2000. Comparison of different combination of milling sgst and
choose the best. Research Report. Agriculturald&ekeCenter of Fars, Iran. (In Persian).

Autrey, H. S, Grigorief, W. W., Altschul, A. M. and Hogan, J. T. 1955. Effects of milling
conditions on breakage of rice graideurnal of Agricultural and Food Chemistry 3: 593-599.

Aziz, M. A. and Shafi, M. 1966. Study on the effect of variety on milling. Techali®ulletin No. 1-3.
Department of Agriculture, Government of West Pikis

Battacharya, K. R. 1980. Breakage of rice during milling: A reviewropical Science 22: 255-276.

Champagne, E. T. 2004. Rice: Chemistry and technology. Third edition. Aioan Association of
Cereal Chemists, Inc. St. Paul, Minnesota, USA. %39

Fan, J., Siebenmorgen, T. J. and Yang, W. 2000. A study of head rice yield reduction of long and
medium grain rice varieties in relation to varidwvest and drying condition§ransactions of
the American Society of Agricultural and Biological Engineers (ASAE) 43: 1709-1714.

FAO. 2015. Food and Agricultural Organization. Statistics:BATAT agriculture. Retrieved June 10,
2015, from http://fao.org/crop/statistics.



WWAD (yliee; [o loz o,leds [y 0590 [ Dl dio Sbs g (BS (SB Sy 2 Sk g9 5 Led cZugh ) ]

Hogan, J. T. and Plank, R. W. 1958. Hydration characteristics of rice as influencedvayiety and
drying methodCereal Chemistry 35: 469-482.

Hossain, M. S, Singh, A. K. and Fash-uz, Z. 2009. Cooking and eating characteristics of some
newly identified inter sub-specifiendica/japonica) rice hybrids Science Asia 35: 320-325.

Indudhara Swamy, Y. M. and Bhattcharya, K. R. 1982. Breakage of rice during milling and type of
cracked in immature graindournal of Food Science Technology 9: 106- 1118.

IRRI. 2015a. Grain quality. Retrieved August 5, 2015, from
www.knowledgebank.irri.org/grainquality/module_3/0@&n.

IRRI. 2015b. Rice milling manual. Retrieved August 5, 2015, from
www.knowledgebank.irri.org/ericeproduction/.../Teang_Manual_Rice_ Milling.pdf.

Jahandideh, H. 1995. Investigation of rice losses reduction in millintes. M. Sc. Dissertation,
University of Tarbiat Modares, Tehran, Iran. (Irr$tan).

Kadan, R. S,, Bryant, R. J. and Miller, J. A. 2008. Effects of milling on functional properties of eic
flour. Journal of Food Science 73: 151-154.

Kent, N. L. 1982. Technology of cereals: An introduction for studeot food science and agriculture.
Third edition. 185 p.

Kohlwey, D. E. 1992. The quest for the whole grain in rice millinGereal Foods World 37:
633-639.

Ligle, A. J., Martin, M. and Fitzgerald, M. A. 2000. Chalky and translucent rice grains differ in
starch composition and structure and cooking piteg=eCereal Chemistry 77: 627-632.

Malik, A., Mgjid, A. and Ahmad, S. 1980. Effect of different moisture levels and variety milling
quality of rice.Pakistan Journal of Agricultural Research 1: 81-85.

Mondoza, E. E. and Rigor, A. C. 1983. Quality deterioration in on-farm level of operatidsaphir
project. Research Report of Food Terminal Inc.

Nehus, Z. T. 1997. Milled rice breakage as influenced by environmkataditions, kernel moisture
content and starch thermal properties. M. Sc. Biggen, University of Arkansas, Fayetteville AR,
USA.

Patindal, J., Wang, Y., Siebenmorgen, T. J. and Jane, J. 2003. Properties of flours and starches as
affected by rough rice drying regimeer eal Chemistry 80 (1): 30-34.

Payman, S. H., Bagheri, |I. and Zareiforoush H. 2012. Milling characteristics of rice grains as
affected by paddy mixture ratio and moisture contiamternational Journal of Biosciences 4:
87-97.

Reid, J. D., Siebenmorgen, T. J. and Mauromoustakos, A. 1998. Factors affecting the slope of head
rice yield vs. degree of millingCereal Chemistry 75: 738-741.

Saleh, M. |. and Hean-Francois, M. 2007. Effect of moisture content at harvest and degfesiking
(based on surface lipid content) on the textur@@ries of cooked long-graiRice 84: 119-124.

Sandeep, K. 2003. Characterization and genetic analysis of new gige traits in rice Qryza sativa
L.) IARI, New Delhi, India.

Sidhu, G. S. 1989. Quality rice for export purpose. Annual AICRIP Wshop, CCS HAU Hisar,
India.

Singh, N., Kaur, L., Singsadhu, K., Kaur, J. and Nishinari, K. 2006. Relationships between
physicochemical, morphological, thermal, rheolobigaroperties of rice starchesFood
Hydrocolloids 20: 532-542.

Shobha, R. N. 2003. Quality consideration in developing rice hybrids: Viraktamath, B. C. (Ed.).
Winter school on advance in hybrid rice technoldgishra Project Director Directorate of Rice
Research Press. pp: 145-159.

Tajaddodi Talab, K. 2000. The effect of drying temperature and final moistaontent on milling
and cooking quality of rice in an abrasive systB@search Report. Rice Research Institute of Iran,
Rasht, Iran. (In Persian).

Tajaddodi Talab, K. 2005. Optimization of the drying condtions for differamnte varieties. Research
Report. Rice Research Institute of Iran, Rashh,. (e Persian).

Tajaddodi Talab, K., Ibrahim, M. N., Spotar, S., Talib, R. A. and Muhammad, K. 2012. Glass
transition temperature, mechanical properties @d gnd their relationships with milling quality.
International Journal of Food Engineering 8: 1- 20.

Thakur, A. K. and Gupta, A. K. 2006. Two stage drying of high moisture paddy with intamng
rest periodEnergy Conversion and Management 47: 3069-3083.



YYD Gl [p,lez o lads [pids 0,90 /e Olados ohKer § clbgoazs

Thomas, R., Wan-Nadiah, W. A. and Bhat, R. 2013. Physiochemical properties, proximate

composition, and cooking qualities of locally groand imported rice varieties marketed in Penang,

Malaysia.lnter national Food Resear ch Journal 20 (3): 1345-1351.

Webb, B. F. 1991. Rice quality and grades. In: Luh, B. S. (Ed.). eRldtilization. Van Nostrand
Reihold, New York.

Wimberly, Y. E. 1983. Paddy rice post harvest in developing countrieerivational Rice Research
Institute. Manila, Philippines.

Zhang, Q., Yang, W. and Sun, Z. 2005. Mechanical properties of sound and fissured rexadls and
their implications for rice breakagéournal of Food Engineering 68: 65-72.

Zheng, X. and Lan, Y. 2007. Effects of drying temperature and moisture contentice taste quality.
Agricultural Engineering International: The CIGR Ejournal. Manuscript Fp07 023. Vol IX.



@ Cereal Research

, Vol. 6, No. 4, Winter 2017 (423-435)
University of Guilan

Faculty of Agricultural
Sciences

Effect of paddy moisture, drying air temper ature and type of whitener on
thewhole kernel percentage and quality characteristics of the common rice
cultivarsin north of Iran

Kobra Tajaddodi Talab'", Asefeh Latifi? and Fateme Habibi?

Received: August 12, 2014 Accepted: Februagy 2016

Abstract

Different rice varieties, due to their inherent idweristics, show different reactions to changing
the drying conditions and milling operations. Hengetermining the optimum drying conditions and
selecting the appropriate milling system can playimportant role in reducing the losses in the
milling process. In this regard, in order to stildg effects of the paddy drying parameters and ¢ype
whitener on whole kernel percentage and the quelitwacteristics of two local and two high yielding
rice varieties in the north of Iran, the factorikperiment with four factors in a completely
randomized design was used. The four factors wealeiding the rice variety in 4 levels (Hashemi,
Tarom, Gohar and Keshvari), type of whitener iels (abrasive and friction), paddy final moisture
content in 2 levels (9-10 and 11-12%) and dryingemperature in 2 levels (40 and 50 °C). Results
revealed that water absorption of Gohar and Kestwas lower than that of Hashemi and Tarom,
however the effect of milling system was not sigaint on water absorption. Higher and lower solid
loss related to Gohar and Taroom, respectivelyotial, results of this research showed that drgihg
paddy with 40 °C, final moisture content of 11-12%d applying the abrasive type whitener for
milling of local and high yielding rice varietiestdeved more whole kernel, but for milling of paddy
with friction type system, final moisture conteifit9®e10% lead to more whole kernel.

Keywords: Abrasive type whitener, Drying air temperature,ciion type whitener, High yielding
varieties, Landrace varieties
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