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Screening study of the rice varieties suitable for processing Ningbo rice balls
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Abstract: 15 kinds of Japonica and Indica rice, and 4 kinds of glu-
tinous rice flours commonly used in the market for making gluti-
nous rice balls, were selected and compared. The physicochemical
properties, sensory characteristics and texture of the commercial-
ly available Ningbo glutinous rice balls were investigated. The re-
sults showed that the glutinous rice flour made from Zhenuo 106
by water milling was more suitable for the production of Ningbo
glutinous rice balls. Its main quality index has reached the quality
level of Ningbo glutinous rice balls, and it was the most suitable
variety for this processing.

Keywords: Ningbo rice balls; rice variety; physical and chemical

properties; sensory properties; texture

R Rk e s AN VA D R AV R ¢ D My e Y 9
T H T A B RO H R R EPFIEIE%?H’WWKA
/}Eu&ﬁ (#1)\ i RN B G K A iy 7 ol B S R R A T
Y B ) SR 22 B Sl 5 T R LG #%Junﬁﬂﬂ’ﬂfr(ﬁ
1Jc$ﬂﬂ§fﬁ1taﬁk)§ﬂ!3l?lﬁchuuFKﬂk/x}f%ﬂ@m%ﬁ“ 2
A R A5 T 42587 ) 0 18 B4 R i ot JEORL S T 33 R B B 71T 37

E£&mAB: “+ = H” X OEHB R R (&5
2017YFD0401200) ; & [FE M B A7 5 /R AN A T H
(%5 :1LQ2018302) ; VT 75 & A Mk BH 44 B 3= BB ¥t &
(G5 : CXC1731003) s AR AL ™= b Fe R A R @ik &
W4 R B (4 5. CARS-02-32); R i Al 5 T
BRI A (%5 . JUFSTR20180203)
Ve B RN 20, 4, VL R 1 LA - 9 2k
BREEE . B/NEA9I83—) T ILR K FREEAZ, 1.

E-mail; xh06326 (@ gmail.com
I #s B A :2019-04-16

it 7 v R A R Tl S 2 RE AR

A S TR R T DR R TR o R U R R R AR R
W —ERE EE. ERERE . TR RN E B
2O AR O] [ b, =2 2 DR R oK Ry o R AT 4R . ISR
O ARG R OK X I R R R AT ) A T A R R
WIS AR 1555 MRS AR v | % AT R T . ok
B A 32 22 A 1R R A D B g AR D B R R I T
— B HR, FRHES T 7 Bk R 7 k3 L &
i O 5 e B 5, A R R A R T AR T
S%,

S R T v 1R Bz 1 & P RO RE K R BF g 40
TGO 43 T B K il K BOHT Ky R AT I 58, 43 BT 15 R
K Rl g R AGE TL XF 4 FiORR K B R AR BT LR A
P B JOT AR B R AT 43 BT« O 35 5 RS AR T I [ R OK

\

i Rl T 3 (B BEAT R EL L 0 gk O R AR 1R A AR
P NE

1 Mt itk

1.1 E#E

FKE 9108 . A% 46 B K 5055, E4H 7. 5 39,4 5
H17 5 il 145 1k 6203 84 5 R4S 15
KAuet 35 el 13 5 Al 17 5 R0 428
AL 45 FEOK < VL I3 A8 A 45 Bk

Wik 106 HKE 20 5 DBEAG 99-25. B8 BRKR 3 S AR K
LR AR B AR H A BR A ) 5

% 71 I A1 IR AN e o A e s
NI

Hriiks 106 t KB T2 6. WIoui W, Bk s
TPk g R v oKk ¥ 2y 80 H L 100 g,

L2 WESEE
B LB 1601 0, 7R S BELAE T B £ A
N F

2 AN—] DLAY 6 BE T . UV-1800 B, | i 26 38 1k 1Y

195



196

F & B2 | DEVELOPMENT &. APPLICATION

A R 5
PIPE ST AX s TALXT Plus 8, 2 [6 SMS 24 ] 5
WKL B 43 A A : BT-93008 B, F} 7 T 45 13 28 A B
AL

1.3 &
L3.1 % i fF

(D R & R0 E 5% SB/T 104232017, % [
TR =>18%

(2) W HIAE T2 R E— & i ARG KR A B 35
B, 40 r/min $EHESETE 1 min, A GE ¥ K, B8
1 min, 85 LA 63 r/min $i#E 2 min, B 16 g 7245 OHR K
PFRE B HL B SR 5 H 4 g WA ARG K I v, #E 4T I
IR,

1.3.2 HAbRR R

(D m A& T2 A0t 7 B R P P R G4

#E 10 min J5 @ 7 R E &S BERGTRES R

(2) JRKZ VR G Xt 3 I8 B EE AT m, BUR S P URR
B om, L m (DB HRKE,
a =20 100%, %))
m
IkEP

MR Rk %L 0
VR I B A A s
HRS 7 R B e

(3) VR S W SRS kg LR v T 1 O
ZE NI 7 2 A g RR AR R . il T
PR A Bl R 6 A7 18 T — 20 °C uKk A O R

m

24 h, WRH A FmHEHEN S, HROITEHRAE,
h:nTlXIOO%, 2
Jtﬂfl

HIGEGRRERE,
W7 L
(4 WAKRZF B2 AN FRE, RELLL: 6 Fimlt

Tk 27 B 2 0 5 55 3 % 10 min, ¥ H S FR I, 12K

e (D) HATIHE,
c="1"" x100%, 3
K
my — {j;lﬁ]ﬁfn'}rﬁ%,g,

(5) é;‘ﬁ$ Hx«@%!mj/ﬁl FIT R BB NG

EERTHE 20 min, B E 500 mL ZEMP. L8 F

KEF . UEETFRNESAS R, K06 E

BE 2148 | 20198 A | ARSI

TR E G HE AR, K 620 nm,

(6) VM BE - FRECHE KA BE S 24 10 g (AT 3631 F
250 mL #ETE S . N A 100 mL 7K. 25 C K B4R 4R %
24 min, BUH Ll R BA A CHERE MBS P KB LE
FREF 105 CHMM T EHE AR E, %N OIHE

s K AT % figp
S = % X 100% , )]
Ao
S— G EEmE. %

A— IR AL ?EéFMﬁ

W— HE TR, g

(7) J&id 73 : Bl 800 mg %%Jﬁ*ﬂr%‘ 525 mLZE K
TEBEAREN 50 mL .08 HIRGH S ET 25 TR
BT 5 min, B S BB LE 95 CORTB I P E
R 30 min J5 VKK ¥ H 1 min, - F 25 °C # & V1
B rEREEEEE,
105 CHA Bt E 18 F, ULIE Y AR B GRE A% JFORb R T
TR A TR LB R A ) L 3% 2K (B T ELRE R
A,

W,

SP = Wdn—=s)" Sl

A

SPA#EF:HEZ‘ZEUJ g/g;

SRR B0 16 T 2 0 A L g5

Wl—mﬁ%mm@,g;

S—HE MR . 2/100 g,

(8) RLAZ: PRI 0.4 g JERHKY 5 20 mL ZEIEKIRE .
ROTRGIGE TEBKFES T, BAERIRG 3 s, i
R H] 1090~ 1520 B FF LRI 58 - 208 50 43 WOk E R 58
W g O6 R BE o A AT A 3 W, R A 1 D R
10%6~15% ;%% 3 3 000 r/min,

1.3.3 ke g R E S TA-XT2i B % {0k

5 min,3 000 r/min B.[> 15 min,

AT R RV I 5 L 3 T P/25 TR AR Sk #E AT I K. 0 A
B 2 mm/s, W BE R S BRSO 1 mm/s, 4R L
5096 W IR 45 22 TR] 457 B8 B R) 5 s, 3K 46 8 41 O 1 B
Hn IR
1.3.4  BEERMEHT ARPESCERCT ] ui AR A& L i e
WFPEA N (R 1, S £ L BCE e A 5L 4
5 Folvk K A i B 1) 1 [ 3 AT 8V R A3 AT
1.4 HiEsE

IS5 0 DL CF ¥ (8 = b5 oE i 22D RoR, il

Excel #5407
2 #R50hr
2.1 FEEK K ) AL B O 45 R 57

3 2 45 R AR KK B AR 07 34 1 3R [
Ji B 9F 4 5 TR 9 AE 0 FLE ARG B R 2



&M | Vol.35, No.8

BWAE EE NI TR E MK RMFIE

x1 FEBEEZHITEMHEAN
Table 1 Ningbo rice balls sensory analysis and evaluation rules
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Table 2 Physical and chemical properties of Ningbo rice balls made from different

round shaped rice and glutinous rice

i il Bk Ho il (g/mlL) RIKAS % Wk %/ % MR 24 h @At/ % EHR
HKE 9108 40 26.7 2.500+0.000 3 0.005+0.005 1 90.31+0.003 1 0.451+0.026 8
I Hl 45 40 : 23.1 2.76440.002 5 6.977+£0.002 8 96.30+0.001 5 1.180+0.097 8
Kt s 15 40 1 21.2 1.76440.002 3 2.812+0.012 5 98.40+0.000 1 0.625+0.161 3
FE R 175 40 1 24.0 1.51540.005 2 3.601+0.015 8 93.754+0.025 0 0.566+0.014 0
WA 13 5 40 25.1 1.015+0.000 1 1.07840.051 4 93.94+0.016 3 0.478+0.118 0
hiie 15 40 1 23.9 0.75440.002 5 3.29340.007 7 96.84+0.000 5 0.759+0.066 8
T M 46 40 @ 26.3 0.500+0.005 0 1.768+0.017 7 96.88+0.015 7 1.13740.022 8
i KE 5055 40 1 25.2 0.25140.002 5 1.760+0.002 6 96.10+0.007 9 0.868+0.030 5
Kited 35 40 : 23.0 - 0.49940.010 1 96.88+0.015 7 1.147+0.095 5
WL RL 42 40 1 24.1 1.50040.000 1 1.7704+0.012 6 96.09+0.001 8 0.997+0.017 3
JIE 6203 40 @ 24.3 1.97440.004 9 4.53740.010 2 94.534+0.007 6 0.637+0.047 8
5 39 40 24.8 0.98840.004 9 3.25040.012 5 93.8140.015 0 1.092+0.149 8
W 17 5 40 1 25.0 0.74940.002 4 5.556+0.000 6 90.4740.035 9 0.7234£0.091 5
By 40 : 25.3 0.995+0.000 0 1.7684+0.017 7 93.59+0.029 4 1.00940.257 8
e 40 1 25.7 0.98540.000 1 4.969+0.004 2 80.4340.018 8 0.79940.165 5
K R 120 : 96.0 — 0.87140.013 4 94.15+0.011 7 0.368+0.064 8

R ZPTIE TP ST il

TF . BRBOK SRR Y S B B R & iR R T R
P A K 5 Rl K R R 3 R R kAR T B L il
PR R AN 47 0 J 1) R BRI A W 36 43 1k F 3
FEAGAE BT I A

2.2 ANEFBKBEMHRZENNELSRSHT

2.2.1 #ALPERT HER 3 WAL WORE 106 FUEEAR 99-25 (19

RIKFEAR WORR 106 1) K A BT s ik 106 28 23 h %
VR B AR LA T 3EORR 20 5 AR KR 99-25; i B A% 3 5
223 h W TR G Y R LU PR S A AT X B o (H 2R K R A
K AEEOCFRIT I Wik 106 FIURG 20 5 W1 A 1R
190+ 125 ' AR i B 3 [ U] 5 RERR 99-25 B I s BURG
20 S B PR RS U E L WG 106 I JL-F TR ¢, 4fE

197



198

F & B2 | DEVELOPMENT &. APPLICATION

BE 2148 | 20198 A | ARSI

R3 AREBARERTEHRBOBHEHE
Table 3 Physicochemical properties of Ningbo rice balls made from different glutinous rice
R it 44 1 KKZ/ % Wk /% FHEAAL/ Y% I 23 h YA/ % b R %
L7 / 8.20740.003 6 / / 0.45540.053 5 —
WikE 106 0.75540.002 4  12.25740.011 5 95.19+1.435 88.80+3.725 0.14740.041 5 —
KT 20 5 1.97840.005 2 7.019740.047 5 94,47+2.730 85.42+1.475 0.159+0.027 3 73.33
HEFE 99-25 0.759+0.002 5 4.592-+0.000 0 90.27+0.415 85.14+2.055 0.410£0.000 0 40.00
e BkE 3 5 2.210£0.002 8 3.76340.032 7 94.13+0.380 92.5240.470 0.29140.077 3 -
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Table 4 Texture characteristics of Ningbo rice balls made from different glutinous rice
FE 24 FR R /g B/ (g P R JBe Pk EL I 14 Il 42
WikE 106 380.2243.79 —502.744+84.30  0.79£0.04 0.60+0.02 226.52+4.62 175.98+11.26 0.14+0.00
KRG 20 5 464.104+129.64 —951.244133.28 0.78+0.06 0.3940.01 224.00+7.73 173.68+12.14 0.07+0.00
R 99-25 169.14+1.08 —300.08+10.44 0.5540.01 0.51+0.03 81.61+1.40 46.0140.16 0.04+0.00
4545 37 |5 120.52410.78  —74.2942.52  0.64--0.00  0.66--0.01  79.2746.61  50.26--5.09  0.13--0.00
e BFE 3 5 207.504+16.86 —570.824+108.32 0.627+0.04 0.48+0.04 99.46£8.40 61.51+8.06 0.04+0.00
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Table 5 Sensory evaluation of Ningbo rice balls made from different glutinous rice
S & M
K A RS — R 1453
pjite S SE R itk TR R
HRE 20 5 8.6 3.0 13.4 13.8 14.2 16.2 69.20+5.84
Wikk 106 9.6 4.6 17.8 16.4 16.6 17.4 81.8048.61
FH KR 99-25 8.6 2.0 7.6 10.0 10.4 15.2 53.80+11.21
440 18 8.6 4.0 12.4 16.4 16.8 16.2 74.40+6.09
e B KR 3 5 8.2 4.2 16.2 7.6 12.2 14.0 62.80+6.62
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