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Changes in Palatability of Cooked Rice by Blending
High Quality Rice or Glutinous Rice to Low Quality Rice
and by Blending Rice of Different Varieties
Yong Woong Kwon*, Woo Bang Jeon** and Hae Choon Choi***

ABSTRACT : Demand for the rice of better eating quality is ever increasing in recent years. However, the
rice is presently handled by the government and merchants as mixture of the rice of different varieties from
the purchase of the rough rice to storing and milling. It is well known that the eating quality of rice varies
significantly by variety. The present study aimed at evaluation of the effect of blending different rices on the
change in palatability of low and high eating quality rices. The eating quality of a low quality japonica rice
was improved significantly on sensory panel test by blending it with the Dongjin rice, one of the highest eating
quality, only when the Dongjin was blended to 80 percent by weight, and also it was same for blending an
ordinary quality rice of mixed varieties which has been stored by a governmental storehouse with a top class
rice on free market. The eating quality of aged Tongil type rice, produce of 1987 and 1989 and a mixture of
varieties, was improved significantlv by blending it with a high quality glutinous rice on market to 20 per cent
by weight. But Samgang rice, a high eating quality Tongil type variety, and an ordinary quality rice of
Japonica varieties were not significantly improved by blending them with the glutinous rice by 20 per cent.
Blending rices of the variety Nagdong, ordinary quality among varieties and low quality among Japonicas,
Chucheong, a high quality rice among Japonicas, and Dongjin, one of the best eating quality rice among
Japonicas, each other in different ratios did not affect significantly the sensory scores.
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Table 2. Sensory evaluation of the cooked rice of some varieties. (CES panel}*

Sample Appearance Aroma Taste Stickiness Texture Qverall taste
Jinbu =10 -0.1b 0.3a -0.1a 0.3a 0.3a 0.0a
Dongjinbyeo(STD? 0.0ab 0.0ab 0.0a 0.0ab 0.0ah 0.0a
Chucheongbyveo 0.5a -0.1ab -0.3ab -0.1labc -0.2ab -0.3a
Market rice -0.6bc -0.4b -0.4ab -0.5bc -0.5bc -0.6ab
Nagdongbyeo ~0.4bc -0.3b -0.5ab -0.4abc ~0.9dc -1.1b
Samgangbyeo -0.9¢ -0.2b -0.8b -0.8c -1.1d -1.2b
F-Value 6.30%* 3.06* 2.34* 2.98* 7.97** 6.35**

* This sensory evaluation was done by the panel of the Crop Experiment Station.
** Duncan's multiple range tests were done and the values followed by the same letter are not significantly

different each other.
Dongjinbyeo(STD) :

* %k

produced in 1990 at the Foundation Seed Farm of Kwangju(FSF) :

fresh milled to

12-degrees and served as the standard in panel evaluation.
Tinbu =10 : produced in 1990 at the Jinbu Branch Station., Crop Experiment Station.
Chucheongbyeo : produced in 1990 at the Experimental Farm of the Seoul National University in Suwon.

Market rice *

top-priced rice at a market, so called Ichon clean rice.

Nagdongbyeo | produced in 1989 at the Yeongnam Crop Experiment Station.

Samgangbyveo | a Tongil type variety,

3 7ol tmETslA .

1. & - pAkEn FE%Le Egol gat

of o[x|& g

B RiEEel Bk Aol M %ZJB%{— = Ak
BEmAEe stz #risla ol
Fo2 WL o ‘z‘loﬂ/ﬂ 2 *] 3
dolH o
s, Hoddo {&/E‘tp*a
FEE TEREEZ BEFA]
4,500 A&} Zo} {RAmE Eo HIRER
20, 40. 60, 80% A %l2 o ==ty mbe £
Aot A odm chab S,
ekt mLEE g e, higmkdd HRESST 80%
77}21 AAL o 931, shoEv), A7

F3old FEA misdn, KEkde T3

r
ok yo

>

7, =k

8}; 7] =) )

Thi:
W

produced in 1989 at the Yeongnam Crop Expt. Station.

WS A9-2u HEM 20, 40, 60, 80%E ¥
A o] Zrie4E dhe] SERo] Foldow F
AR 80% 4L me EAuAs 2A #Hot
Hout #Hitage s FEIA YutEHel 1\ ks
2 gkokeh. olabe] Aste —ERAE e
9] Roleld {& - hRmAd HAEREE Hdod

tha ubsbel Lzl shAlvt RAWREE 80%
b 4efol gty Koz,
S sl mamdel F - EEREE Hedd ¥
slo] ZA #HIHE FA HE =

209% LlEY AYPL AAgcha Ao
= ORI BExse] BAK AZA Eﬁ“ﬂ’i
Ao ReslE 2 BAkdEel wet gL E
BuUsd BAEE 20%AA BEHSE A9 ER
of Wt RE&KS &ukel ey EEZE AR/
= 2aehy FAg A goletn A,

Table 3. Sensory evaluation of the cooked rices mixed low quality rice {Buyeo JR) and good quality market

rice. {NAPIO panel
Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo:STD' 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a
Market rice! M -0.7 b -0.3 a -0.5 b -0.4 ab -0.4 ab -0.4 a
Buyeo JR.B -1.25 cd -1.4 be -1.25¢ ~0.95cd 1.1 cd -1.2 be
B—380%' -0.75 bc -0.9b -0.95 be -0.75bc -0.65bc -0.9b
B-M 60% -1.25 cd -1.15bc -1.1c¢ -1.2 de -1.05¢cd -1.15bc
B—2A0 409" -1.5 d -1.3 ¢ -1.4 ¢ -1.4 e -1.13cd -1.55¢
B~ .20%" -1.2 bed -1.24bc -1.15¢ -1.25de -1.2d -1.25bc
F-Value 8.57** 10.27* 8.13** 11.77** 6.74** 11.95%*

* Abbreviations and legends are the same

as in the Table 1.
** The mixed ratio of Market rice by weight percent.
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Table. 1. Sensory evaluation of the cooked rice of different sources. (NAPIO panel)*

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo (STD) 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a
Market rice -0.7b -0.3 ab -0.5b -0.4 ab -0.4 ab -0.4 ab
Gosung JR -0.85bc -0.65b -0.75b -0.6 be -0.65bc -0.75b
Buyeo JR -1.25 ¢ -l.4 ¢ -1.25¢ -0.95¢ -1.1 cd ~1.2¢
Tongil R 89 -1.9d -1.7 ¢ -1.8d -1.5d -1.6 de -1.7d
Tongil R 87 -2.6e -2.45d -2.4 e -1.7d -1.65 e -2.45¢e
F-Value 31.32** 26.7** 25.0** 17.32** 12.94* 34.35**

*

Inspection Office.

**

different each other.

NAPIO panel . This sensory evaluation was done by the panel of the National Agricultural Products
Duncan’s multiple range tests were done and the values followed by the same letter are not significantly

Dongjinbyeo(STD) : produced in 1990 at the Foundation Seed Farm of Kwangju '@ fresh milled to

12-degrees and served as the standard in panal evaluation. Market rice : top-priced rice at a market, so

called Ichon clean rice.

Gosung JR : Japonica type rice produced in 1990 and stored in the first class storehouse in the Gosung

district.

Buyeo JR  Japonica type rice produced in 1990 and stored in the first class storehouse in the Buyeo

district.

Tongil R 87 . Tongil type rice produced in 1987 and stored in the Koksung district.
Tongil R 89 ! Tongil type rice produced in 1989 and stored in the Koksung district.
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Table 4. Sensory evaluation of the cooked rice mixed with ordinary quality rice (Gosung JR} and good quality

market rice.

(NAPIO panel)

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo (STD? 0.0 a 0.0 ab 0.0 a 0.0 a 0.0 a 0.0b
Market rice (M) -0.7 bc -0.3 be -0.5b -0.45bc -0.4 abc -0.4 b
Gosung JR(G) -0.85¢ -0.65cd -0.75b -0.6 ¢ -0.63¢c -0.75b
G~M{80%) -0.35ab 0.15a 0.1a -0.2 ab -0.1 ab 0.la
G—-M60%) -0.5 be -0.35bed -0.45b -0.55ab -0.55bc 0.4b
G~—M40%) -0.75bc -0.65¢cd -0.7 b -0.65¢ -0.5 be -0.55b
G—M1209%) -0.6 bc -0.8 d 0.5 b -0.65¢ -0.4 abc -0.6 b
F-Value 4.25** 5.6** 5.72** 3.75** 2.57* 5.86**

* Abbreviations and legends are the same as in the Table 1,2 and 3.

Table 5. Sensory evaluation of the cooked rice mixed with low quality rice(Buyeo JR, B) and high quality

rice (Dongjinbyeo, D).

(NAPIO parel)

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Buyeo JR(STD} 0.0¢ 0.0 0.0 0.0 0.0 0.0
Dongjinbyeo 1.1a 0.1 0.2 0.2 0.7 0.8
B—D(80%) 1.1a 0.0 0.4 0.2 0.4 0.4
B-D(60%> 0.6ab 0.0 0.1 0.3 0.2 0.6
B-D(40%) 0.6ab 0.1 0.4 0.2 0.4 0.7
B-D(20%) 0.2bc 0.1 0.1 0.2 0.1 0.2
F-Value 6.20** ns ns ns ns ns
* Abbreviations and legends are the same as the Table 1. 2 and 3.
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Table 6. Sensory evaluation of the cooked rice mixed with Tongil R "87 and glutinous rice (Wx) .

(NAPIO panel)

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo(STD) 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
Tongil R "87(T87 2.6 ¢ -1.55bc -1.9¢ -1.25b -1.3 be -1.85¢
T87-Wx(20%) -1.5b -1.2 b -1.3b -1.05b -1.45bc -1.35b
T87-Wx(15%) -1.85b -1.7 ¢ -1.8¢ -1.5b -1.6 ¢ -1.7 bc
T87T—Wx{10%) -2.0b -1.9¢ -1.8c -1.1b -1.05b -1.8 ¢
F-Value 24.71*%* 20.21** 26.03** 12.34* 13.54** 34.95**

* Abbreviations and legends are the same as in the Table 1.
** The mixed ratio of glutinous rice by weight percent.

Table 7. Sensory evaluation of the cooked rice mixed Tongil R '89 and glutinous rice(Wx) .

(NAPIO panel)

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo (STD) 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a
Tongil R '89(T89) -1.9 ¢ -1.7¢ -1.8 ¢ -l1.5 ¢ -1.6 ¢ 1.7 ¢
T89—-Wx{20%) -1.2 b -1.25b -1.0b -0.9b -1.25bc -1.1b
T8I—-Wx(15%) -1.7¢ -1.35bc -1.45¢ -1.15bc -1.1b -1.45bc
T89—Wx (109" -1.85¢ -1.6 bc -1.6 ¢ -1.25bc -1.05b -1.6 ¢
F-Value 25.97** 23.0** 22.71** 14.57** 15.27** 27.99**

* Abbreviations and legends are the same as in the Table 1 and 6.

Table 8. Sensory evaluation of the cooked rice mixed with Tongil type rice (Samgangbveo, S) and glutinous

ricetWx) . (CES panel

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Samgangbyeo (STD) 0.0 be 0.0 0.0 be 0.0 0.0b 0.0 be
Dongjinbyeo 1.667a -0.111 1.444a 0.888 1.444a 1.777a
Nagdongbyeo 0.333bc 0.111 0.333b 0.111 0.553b 0.444b
S+Wxi209%) 0.556b 0.111 -0.111bc 0.333 -0.111b 0.0 bc
S+Wx115%: -0.222¢ -0.111 -0.333bc 0.222 -0.111b -0.111bc
S—Wx:109% 0.333bc -0.111 -0.333c 0.0 -0.111b -0.333¢
F-Value 7.65** ns 11.84** ns 7.55** 10.09**

* Abbreviations and legends are the same as in the Table 2, and 6.
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Table 9. Sensory evaluation by the NAPIO panel of the cooked rice mixed with low quality (Buyeo JR) and

glutinous rice (Wx) .

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo (STD) 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a 0.0a
Buyeo JR(B) -1.25b -1.4b -1.25b -0.95b -1.1b -1.2b
B+Wx(20%) -1.4Db -1.4 b -1.45b -0.8 b -0.85b -1.4b
B+Wx(15%) -1.4b -1.4b -1.2 b -0.85b -0.95b -1.3b
B+Wx{109%) -1.25b -1.25b -1.3 b -0.95b -0.95b -1.5b
F-Value 16.81** 11.24** 15.94** 6.71** 7.78** 26.24**

* Abbreviations and legends are the same as in the Table 1.
** The mixed ratio of glutinous rice by weight percent.

Table 10. Sensory evaluation by th CES panel of the cooked rice mixed with low quality rice (Buyeo JR) and

glutinous rice(Wx) .

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo (STD) 0.0 0.0 0.0 0.0 0.0 0.0a
Nagdongbyeo -0.364 0.273 0.0 -0.364 -0.182 -0.545b
Buyeo JR(B -0.636 -0.182 -0.545 -0.182 ~0.455 -0.727b
B+Wx(209%) -0.364 0.091 -0.364 -0.091 -0.455 -0.364ab
B+Wx(15%) -0.545 -0.273 -0.273 -0.364 -0.364 -0.545b
B+Wx(10%) -0.273 -0.273 -0.091 -0.364 0.0 -0.455b
F-Value ns ns ns ns ns ns

* Abbreviations and legends are the same as in the Table 1,2 and 9.

Table 11. Sensory evaluation of the cooked rice mixed with ordinary quality rice «Gosung JR! and glutinous

rice (Wx!, {NAPIO panel’
Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo(STD) 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a 0.0 a
Gosung JR\G) -0.85b -0.65b -0.75b -0.6 b -0.65b -0.75b
G+Wxi209%" -0.73b -0.7b -0.65b -0.75b -0.73b -0.75b
G+Wx{15%) -1.0b -0.6 b 0.7 b -0.7 b -0.9 b -0.8 b
G+Wx110%? -0.8 b -0.6 b -0.85b -0.65b -0.7 b -0.85b
F-Value 6.52** 4.54** 6.77** 3.31** 3.88** 9.22%*

* Abbreviations and legends are the same as in the Table 1 and 9.

Table 12. Sensory evaluation of the cooked rice mixed with low quality riceiNagdongbyeo, N

! and glutinous

rice(Wx).

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Nagdongbyeo (STD: 0.0 0.0 0.0 0.0 0.0 0.0
Dongjinbyeo 0.6 0.1 0.1 0.2 0.3 0.4
Jinbu =10 -0.2 -0.2 0.1 0.4 0.2 0.3
N+~Wx1 209" 0.1 0.1 -0.2 0.2 -0.3 -0.2
N+Wx.15%" 0.1 -0.3 -0.1 0.2 0.4 0.1
N+Wx,10%" 0.2 -0.1 -0.2 -0.4 -0.3 -0.4
F-Value ns ns ns ns ns ns
* Abbreviations and legends are the same as in the Table 2 and 9
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Table 13. Sensory evaluation of the cooked rice mixed with good quality rice (Chucheongbyeo, C) and

glutinous rice (Wx) . (CES panel}
Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbveo (STD} 0.0 0.0 0.0 0.0 be 0.0 0.0
Jinbu =10 -0.091 0.273 -0.182 0.091bc -0.182 0.0
Chucheongbyeo 0.091 -0.273 0.182 -0.182c -0.273 -0.455
C+~Wx(20%) 0.0 0.0 0.364 0.636a 0.0 0.182
C-Wx(5%) (.182 -0.273 0.273 0.364ab 0.091 0.182
C-Wx 0% 0.0 0.0 -0.182 0.273abc -0.364 -0.182
F-Value ns ns ns 3.59** ns ns

* Abbreviations and legends are the same as in the Table 2. and 9.

Table 14. Sensory evaluation of the cooked rice mixed with low quality (Nagdongbyeo, N) and good quality

rices {Dongjinbyeo, D).

(CES panel}

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Nagdongbyeo(STD) 0.0 0.0 0.0 0.0 0.0 0.0
Dongjinbveo 0.2 0.0 0.3 0.4 0.5 0.5
N—-D(80%" -0.1 0.0 0.1 0.4 0.2 0.3
N—-D(60%? 0.3 -0.1 0.1 0.4 0.1 0.3
N —~D40%) 0.3 0.1 0.1 0.3 0.1 0.3
N-D(20%: 0.1 0.2 0.2 0.3 0.1 0.0
F-\alue ns ns ns ns ns ns

* Abbreviations and legends are the same as in the Table 2. and 9.

Table 15. Sensory evaluation of the cooked rice mixed with good quality

quality rices (Dongjinbyeo, D).

(Chucheongbyeo, C) and good

(CES panel®

Sample Appearance Aroma Taste Stickiness Texture Overall taste
Dongjinbyeo (STD) 0.0 0.0 0.0 0.0 0.0 0.0
Chucheonbyeo 0.545 0.182 0.273 0.182 0.364 0.364
D—-C80%) 0.273 0.091 0.364 0.182 0.364 0.273
D—C(60%? 0.273 0.091 0.545 0.182 0.273 0.364
D-C40%) 0.182 0.0 0.182 0.0 0.545 0.273
D—-C{20%" 0.0 0.364 0.636 0.364 0.636 0.273
F-Value ns ns ns ns ns ns

* Abbreviations and legends are the same as in the Table 2. and 9.
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