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Analysis and Comparison of Edible Quality of Rice
Porridge of Different Varieties
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2 National Engineering Research Center of Coarse Grain Technology, Daqing 163000, China)

Abstract: To identify suitable rice varieties for porridge preparation, seven different rice cultivars were selected for
physicochemical characterization. Starch was isolated from each variety to analyze its amylose content, molecular weight
distribution, and pasting properties. The cooking characteristics, textural properties, and eating quality of the prepared
porridge were evaluated to establish correlations between rice starch properties and porridge quality. The results revealed
significant differences (P<0.05) in protein and amylose contents among the seven varieties. 'Sui-Japonica 101' and 'Long-
Japonica 31' exhibited protein contents of 7.90% and 7.84%, with amylose contents of 19.76% and 19.96%, respectively.
These values fell within the optimal range for porridge quality, preventing undesirable viscosity and hardness imbalances.
The molecular weight distribution of rice starch also varied significantly (P<0.05), with 'Sui-Japonica 101" exhibiting the

narrowest distribution, resulting in a more homogeneous porridge structure. Pasting property analysis indicated that 'Sui-
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Japonica 101' had the lowest breakdown value (930 mPa-s), suggesting better structural stability during cooking. Regarding

porridge quality, 'Sui-Japonica 101" and 'Long-Japonica 31' received the highest sensory scores. Texture profile analysis

showed that 'Sui-Japonica 101' porridge had the highest springiness (2.71 mm), while 'Long-Japonica 31' displayed the

lowest soup cohesiveness (0.68). Correlation analysis demonstrated that sensory evaluation was significantly positively

correlated with protein content (P<0.01), whereas the breakdown value showed a significant negative correlation with

textural properties (P<0.05). In conclusion, starch molecular weight distribution and pasting properties can serve as

effective indicators for evaluating porridge quality. 'Sui-Japonica 101' and 'Long-Japonica 31' were identified as promising

varieties for porridge preparation, providing a theoretical basis for rice breeding selection.

Key words: rice porridge; edible quality; starch; molecular weight; texture characteristics
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1 AKWRBETHNIRIE
Table 1  Criteria for sensory evaluation of rice porridge
Eiztan PEAN bR 43 (43)
BA KW B, AR 10~15
AR (154)) FHSAE, AIE5SK 5~9
TR, AW SR 0~4
FEEOEE KA, el A7 6% 10~15
P (1551) WA B0, A —, A 5~9
W 5@, ToER 0~4
ORI, R ALy —5e %, RIDLH 10~15
AMUL(1543) RALIG R, F R EETF 2L, AR 5~9
KL BERE K, R MESE, B ™ 0~4
KV A8, B RERE 24, KAL) — 20~25
HAURE(2557)  KRGFH, PIEEBUR, KoKIEH 432 8~19
K ILF IR, KoK S 2 0~7
KL A, A — e Rk 8~10
FirE(1043) AL HERGA, R REOERE 5~7
Fhas A, A5 53¢ 0~4
WEL B A7 — 5 S 8~10
NELEE (1043) WE IS A e 5~7
MELIEIC 31 0~4
BRI T, JEI AR 8~10
TR (1043) TR Bl K 5~7
ot el Je A R 0~4

2 GR55H
2.1 AEI@MAKIBLEE

VERD B ROK I B S5, ETE R AN B S EETE N
T 1 SRR RS i B AN RISE I, B B A
SCEEVEAAE A, dRRRELEER S 2 IR s

2 AREFIOK B
Table 2 Physicochemical characteristics of different
varieties of rice
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TEIERs 22, FETH AR H AR Ao KA 590 & o

MR 2ATLIE I, HEETEH &=L 17.22%~
22.58% JLEIPY, Fe il Ny A 22.58%, B, SCBERENY
LUAB T BB SE MRS 14 ST AL, ELREVE MY & B, Ko
TURLIEER | REPESS, SCHETER Ot w11 sk
FKRRO S Ah, N, W98E 5T fde i o 8.21%, Hgy
TR TS VGBI 7%~8% 8], 3R TR
KPS RS 4y, B A TIRFLh, AR
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1) E BRI ARE A, 225 T SN R oA (P R AR . 1 BRI 11
e BU5rF i (Mn) J2RE S P ITA R G 8E T HIMY
e FIME, AR T REWEEN o1 h; Y
3 Fim (Mw) FoR REWHE W H I o R 257
HCHEFRE (PDD) H P 3R G o0 F 5 A i) BE,
FaEad Mw Hl Mn 9 FELE 8845 H A9, PDI R, 26
W 43t 3 AT B BE P Sl AR (Rz) J& R AELR
PERG W53 F RS R G 50 SO B (p) SR RIER S
Yoy SRR S E

ASTR] SRR A RO TE R 53T B S A AT S 55 22
5 (P<0.05), 4n3& 3 s, JEMAY Mn Ju[H2h 3.07x
10%~5.57x10° g/mol, H:H N, fx K, 7EMIfbid 2 o,

s SR BAR(%)  MIEMAER(%) R & (%) N, PRI 00 53 FARBURIE 2= 00 53 S 454, T 5 %
N, HMR456" 7.32+0.10°  83.90+0.41° 17.220.30° NRaE HL BB I IR L4540 o BRI TR B 1
N, CFHMS11 8.21£0.05° 82.62+0.31 21.13+0.40° J T AT EAE I 5, B4y 2 Gk ik 45
N,  CEEEEI01° 7.90+0.08°  81.56+0.56° 19.76+0.02° TS A, BET R T i B R R
N, I8 7.10£0.03°  79.65+0.66° 18.75+0.10° . . N .

Ny,  HE6T 747£021%  85.62+0.33° 22.58+0.15° Mw 7 7.09x10°~11.01x10" g/mol. N ) Mw f%
Ny M3 7.8440.14"  83.52+0.13" 19.96+0.03¢ FHAARRR . [FIIS, N (955 SO E p iRy 2.94 ¢/
N,  Jef§20° 7512030  85.08+0.15° 19.84+0.07° mol/nm’, Ny BT REHAIK, (H43 2% 55, 55T HE
Vs [RS8 22 5 .35 (P<0.05) B9 el R, B H R0 7T A5 R 7K 3
3 AREEFIOKTER 7745
Table 3 Molecular structure parameters of different varieties of rice starch
P i PDI Mn(x10* g/mol) Mw(x10* g/mol) Rz(nm) p(g/mol/nm?)

N, FRAease’ 2.14£0.02° 4.74+0.03° 10.15:£0.04° 169.68+0.02° 2.08+0.01°

N, HESID 2.08+0.02¢ 4.47+0.05° 9.28+0.01¢ 151.69+0.01° 2.66+0.00°

N, R0 1.85+0.01° 4.93+0.01¢ 9.10+0.02° 153.34+0.01° 2.52+0.01°

N, “HHER3 1.89+0.02° 5.57+0.02° 10.5620.04° 168.95+0.06° 2.19+0.01¢

N RO 2.310.03° 3.07+0.05¢ 7.0940.02° 134.16£0.06" 2.94+0.02°

Ng JekEsr 2.19+0.02° 5.04+0.05° 11.01:£0.02° 176.70+0.01° 2.00+0.01°

N, JefE20° 2.07+0.01° 5.13+0.02° 10.6140.02° 168.990.06° 2.20+0.01¢

H: RPN A RR 25 5 .35 (P<0.05) o
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FEAE, VER UL 743 WK B, BEAa 24 5] i
DX 28 25 44), TR T K R 4K . AR 10 52241
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FHEE, B4 TR N, 35 (P<0.05) 3858 T 40 T4
IKGRE T, s (A BEAR E ORI K, i 55 B %
SRR BT v OC T SRR TE B 43 B 6 EE 52 R (14 A
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77, SR VE R AN R T v UL 235 1 24 ik 2 B RE 11
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930 mPa-s, 43T it 4R /INA] BEFEZ M SE M A7 e 4 A
BERSEEF IR SE T, Ny I TR M ieAs, R T
B RE i B —, B0 T AT RENY AN R R, T
Yoy i =4k 28 2t As), DT EA B0 iga e v, i i
{ERAG; N, ARfRE RIS, S 2742.62 mPa-s, N, FY%L
o0 AR, SRS TR0, 3 SR BELE IR
B B2 5 Vs i, RN B R, AR A0

LR E SR B TR 70.67~73.11 C =

], N, PRI IR R fre s, S 73.11 °C, ange 2 sk 3,
EEEER SRR Y N, S B T A R AR 1
AiE, PP TFHRE R A B 53T HES) B B i ok R
PRI IR, AR HA & A 5 2200 a4 R
SrfEpiAl . A AEBY B ST T ROKTE A AR T
JoE, 7 BRAR v HAETERY & e SRR URGE T IERY
TR K K AR R, ASMIF I 4% S 55 HAF g 251 AH 32
Fro PIAAE N AT 5B FIERIK ZE B 1 22(H, RENS S ik
VEMRAYE EN S iR e PE AN [l AP, 8 AR A PR TE
BB AR I FE bR . -ERPRES P N Y R (R
1F1, 241 2011.05 mPa-s, [RIZE{H2E 5 S5 3EHaE L sl
FIZEAASE, Ny 195 RS, AR TR A f b o1
s EEHE, SR SR R EBUR S s IX, =
LA AR
24 AEIGMARBEEFEST

X 7 FPAS ] SRR ROK A 2828 5T (K 3 IRk
B OK EITE Y& ) SR TR BRI, I 45 2R U

SERLGY S R AWK I A R IR B S, ELBEVER) . R
Ji . BB . RIS TR TS P . N IR R
iz i 2% 4o 2 v T LA & R (P<0.05), 43518 2.78%
N 3.64%, N 14 W 7K 28 F0 I 2 AH X 51K, 43501k
1.98% Fll 3.14%., FOKRM KSR, ZEE AT R] ki
s, IImASE) FUBCE AR . AT, B ms sk
RO RORAEZE A 5 AT H @ IR, oK 2450w
(O SR VAT IR S NN I 2 N S S 1 Y =S
PEAFEE AT o Li 48053 iyfF ot H, JOK ik
TRREFNZIK 3 22 R K ) £ FH S T

Kz ) &t 2 S R P25 28 B A IR 4
Rz —, Hetr IS BRSO HR R R oKk g
YRR 25 DA OB, Ny 59K BT & B fe i >
4.26%, 3X 5 HAR S W BLAETEA S I EEAESC . PSR
T, HAETE R & 5ok IR ) 2 W A G
(P<0.05), /= HAETE M & A WAEZE B fe b
Ty RERUTT Y BT, S EOK 7 BB Y & 2 5 me,
N, BKZ ETEY S B R AR 2.64%, N, TEZEERTE
s T FE 45, T T AR BRI PRI 4544, DA T
FHOR RSB IR T D RS T

MEKIA I pH &R T T R LR, N

K4 AT ERFORTER B LEFE

Table 4 Gelatinization characteristic parameters of different varieties of rice starch

S o (B %% (mPa-s) PHFE (mPa-s) Jiff{E (mPa-s) A F ¥ (mPas) [7] 4 {H (mPa-s) MR (C)
N, HAk4s56° 3483.68+0.10° 2171.77+£0.69° 1312.75+0.368 4010.63+0.27¢ 1838.86+0.42° 70.81+0.04¢
N, HEESLY 3637.74+0.24° 1190.90:£0.96" 2742.62+0.24* 2373.88+0.34" 1182.98+0.63" 73.16+0.04°
N, ZRE101° 3136.59+0.36" 2207.37+1.44° 930.41+0.27¢ 4218.42+0.11° 2011.05+1.32° 70.67+0.03¢
N, RS 3932.58+0.45% 2233.51+0.09° 1404.62+0.08° 4047.51+0.41° 1814.01+0.32° 71.50+0.05°
N; R 2943.06+0.148 801.69+0.29° 2142.73+0.22° 1601.66+0.318 799.96+0.03¢ 73.11+0.03°
Ng ez 3753.27+0.29° 1277.57+0.25° 2476.78+0.37° 3007.71+0.33° 1730.14+0.09¢ 73.09+0.17°
N, e f20° 3551.6540.41¢ 1588.24+1.31¢ 1963.56+0.28° 3386.52:0.42¢ 1798.28+0.89° 71.6040.07°

H: RPN A RR 25 5 .35 (P<0.05) o
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Table 5 Cooking characteristics of different kinds
of rice porridge

2T OREIEFROK oK Y BT AR
Table 7 Texture characteristics of different kinds
of rice porridge

His WA BORER(%) BIKER(%) EIEWEE(%)  kispH
N, “HA456" 1.98+0.06° 3.14£0.05°  3.40£0.06°  7.28+0.03°
N, “HHESI 2.63+0.03* 3.56£0.10°  3.15£0.05¢  6.58+0.03¢
N;  CBEEEL01 2.41£0.07 3.29+0.04*  4.26+£0.04°  7.12+0.01°
N, CHAES3 221£0.09¢ 3.22+0.03%  2.64+£0.08°  6.41+0.03°
Ny “HE6S 278£0.07° 3.64£0.10°  4.03£0.05°  7.33+£0.04*
N “TBHE31” 2.47+0.05™ 3.38£0.08°  3.40+0.06°  6.90+0.12°
N, JERE20° 2.48+0.12% 3.32+£0.07  3.29+0.03%  6.61+0.02°

TE: [FIFAN R T RN 22 57 .35 (P<0.05) .

[ R pH 22 5 R e TG R R EE A AS T, 3
PP TR o i S AR 2E S, BN o i Y
K3 2 2 e R P P B B SR 140 72, T S
K pH HIRIF ., K1 pH MEBEIE o, Fe b 0L o
AR K R RV, SRS MK 1 o ek
FH B, i3 5 AT LA N, Ny N 9 pH $3
L, BEE A VR MR

(R IR IE T KR SR8 hR 27, & 6
SIS ] R BRI R A €2 8 2 (L S AT L . L (A
A RSEIE s o (L WK F T LT SR, IEfH 3R
SRAT AR, T ELIS 4% (0 5 ] Bk T b7 (2 el
ST TR, TEAPLES 8 o o5 0, SR e
W RSN GE L RS ISE I RIS A, 7R 5
W, 22 6 T, Ny ELATAms s (L) Flki
(REIEEEE ("), 7 PRI LTEREE (0" 22 A, B3
W N, (KM e (O e s o FLGTE

o AFEFIOKIHEE

Table 6 Color intensity of different varieties of rice porridge

ErRss iy L a b
N1 HRA456° 58.39+1.76"  2.49+0.16° 2.97+0.13°
N2 FHHESID 55.01+3.12° 2.36+0.15° 2.03+0.66™
N3 ‘101 60.36+1.80° 2.52+0.06° 1.70+0.16
N4 T AH83’ 57.80+3.43"°  2.60+0.11° 1.7140.11%
N5 T A6 55.62+2.13 2.64+0.25° 2.18+0.68%
N6 JEHE3L 58.07+2.98"™ 2.6120.18° 1.92+0.91%
N7 JeFE20° 58.87+1.78" 2.43+0.09° 2.04+0.89%

: FFIA R 7R 22 57 3 (P<0.05) .

2.5 FEERFHARE AL 2

AT 9 TR X R FH i JoES 31 HE A B,
E RN T S B i 1 DTl S ZH ARG, Jooke) S5 9E
A ASAHAEIN A . TERHE N ROK A 2%
g, He i (ESCBE LU ) e o3 o3 A X oA R H
A BEENEVE ], BEMTRZ KRG 0 BA Rk, BAEOK
T RE Y SCEEPE R B TR SR SR A K
S5U . B 7 RS [R] AR ROK 2 R K oA 53 Sy Aok
55 - ACKL IR = ER e AT o3 AT, 3K 7~3R 9 JEEA
FREPERYZE SR, K A BT HLAN R BB SR RLAIK
APTASE . HER 7 AT, ASTR] S A g SRR K 45 7okl

JBRGTE I S

Gis MR ORMHE R N) (m)) (mm)

FRAR456 0.24+0.03" 0.43+£0.01% 0.16+0.04" 0.260.08" 2.49+0.29°
FESID 0.10+£0.02° 0.57+0.01° 0.08+0.00° 0.1+0.05™ 1.22+0.58"
GAR101° 0.2240.04™ 0.41+0.01% 0.10+0.01° 0.28+0.08" 2.71+0.43"
“HRES3” 0.17+0.03° 0.49+0.04° 0.11£0.01° 0.23£0.60" 2.28+0.28"
FHH65 0.21£0.01™ 0.38£0.01° 0.110.02° 0.26+0.08" 2.46+0.31°
TEAT31” 0.09+0.03° 0.470.04> 0.07+0.01° 0.06+0.04° 0.85+0.49"
, ERE207 0.19£0.03° 0.4240.03% 0.09+0.01° 0.19+0.07* 2.06+0.49"
1 PR F R 22 5 .35 (P<0.05) .
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Table 8 Texture characteristics of different rice porridge grains
JERME PHIE M i

(N) (mJ) (mm)
HRARA56° 0.15£0.02° 0.27+0.01% 0.49£0.13* 0.40+0.13" 0.81%0.05°
“HAES11 0.2620.09° 0.33+0.18* 0.48+0.17* 0.44+0.17* 0.81+0.18"
EAF101° 0.11£0.01° 0.33+0.04* 0.45+0.05* 0.3120.03* 0.68+0.03"
T HE83” 0.11x0.02° 0.18+0.02° 0.36+0.13* 0.25+0.12* 0.69+0.08"
THH6S 0.13+0.02° 0.21£0.01%° 0.38+0.03" 0.28+0.03* 0.75+0.02°
TEAF31” 0.14+0.04° 0.20+0.04™ 0.55+0.27* 0.3120.12* 0.80+0.19"
N,  JBAE20° 0.1120.01° 0.3120.03* 0.63+0.13* 0.51+0.22* 0.7120.08"
1 FPIAR F R 22 5 .35 (P<0.05) .
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Table 9 Texture characteristics of rice porridge and rice soup

Gis ARFR O OREBRME AR

zz7z 2z 72

=N

of different varieties
Rt PHABE fiil3
(N) (mJ) (mm)
FRARA56” 0.14+0.0.2¢ 0.7240.02 0.47+0.02° 0.50+0.03° 1.06+0.01°
“THHES11 0.2420.01° 0.94+0.14° 0.72+0.04° 0.92+0.04° 1.46+0.10°
ZERE101° 0.10£0.04° 0.79:£0.05" 0.38+0.05¢ 0.340.10° 0.88+0.17"
“HAE83” 0.03+0.017 0.81x0.03" 0.37+0.01¢ 0.53+0.07° 1.46%0.16
“FHH6T 0.44£0.03" 0.73£0.07° 1.03£0.04" 0.82+0.14° 0.79£0.12°
TeAE31° 0.30£0.01° 0.68+0.01° 0.75+0.03° 1.09+0.03" 1.46+0.03"
, HEFRE20° 0.03£0.017 0.79+0.01% 0.37+0.01¢ 0.49+0.02°¢ 1.30+0.02°
s FFIAN R AR R 22 5 W3 (P<0.05) .

o
do

ARl ORGRRE PR
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727272277

BRFE « MELIEEPAE R PN SR D TR A .35 22 5% (P<0.05),
TR ORI S 7 T B 22 53 WU/ s o AN TR A Y

545 4 1288, ORG BRI OR8] il B A R
b, PSR SEASELL 10 i o 11 B ) R MEL R 1) I 4
B2, [T LS ey g s RO, d 26 7 T, N, 11
N SR fe v, T HE A B AR g PN SRR S 2 B AOR O,
N, FI Ny B I ST A b (P<0.05), X
T HEBEEA T ER HLMk, fefifbid b ) S5iires
JI W5 R T 1 W P B 0 - iR B 45 A 1410, 4000 ] 25 s X 245
S JR P, SEECK I T R | SRPEREAR . HAh, BIFSE
SRR U35 5 ORZE 5 YR RS SR TEARSCH, J
TS Ry, AORLES AR B, IX S RTSCER 2 B
PSS AN B EIE .
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Table 10  Sensory evaluation score of rice porridge

i i AER(1545)  @FEASS)  SMIASA)  HZUREQSS)  FiE(104y)  FEMBME(105y)  RERE(1043)  B4r(10043)
N, HRAR456°  11.674£2.89°  12.00£0.00®°  12.33+2.31% 16.00+5.29° 7.00+1.00% 6.67+0.58" 8.67£0.58"  74.33%1.53°
N, RS 13.33£2.08°  10.67+1.16°  11.33+1.16™ 20.67+1.53% 6.67+0.58¢ 7.33£1.53% 8.33+1.16°  78.33+4.04™
Ny CZHE1010 13.33+2.89°  14.67£0.58°  13.33£1.53° 22.33+1.53 9.00:£0.00° 9.00:0.00° 8.33+1.16°  90.00+1.73"
N, HAE83 13.00+2.65°  12.00+£3.00°  10.67+1.16™ 18.33+2.08% 6.67+1.16° 7.33+0.58% 6.67£0.58°  74.67+2.08*
Ny “HE6S  11.67£2.89°  11.67£1.53®°  8.00£1.73° 21.00+1.73° 8.33+1.16™ 7.33£1.16® 8.33+0.58"  76.33+2.89™
Ng TeAE3 13.33+1.16°  13.00+£2.65®  9.00+3.46" 20.33+0.58" 8.67+0.58" 8.67+0.58" 7.67£0.58°  80.67+2.52°
N, TeFE20° 11.67+1.53*  10.67+0.58°  10.33+1.53% 20.67+2.08 7.33+0.58>¢ 8.00+1.00™ 6.67£0.58°  75.33+5.51%

TE: [AIFAN R T 53R 22 57 .35 (P<0.05) .

BRT N, BIBSKR PR LN, Hobs Aok 1k
25 SR G 2, R M 2R A7 S BE TE M S R R N,
N, R SZEEVER I & B oy LA AT AR T K&
Fe g5, TE BT EEEE IR, M $2 TH K ok (4 I 3 e T30,
N, T N 4 MEL P AR et A i A Rl A S 35
BRAK (P<0.05), X TR TR BEETER & & . FEHA
SR B AR S & e A R AR PR AR A X K B FH
SR U, FEZEE R T, HAE e SR IE R
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Fig.1 Heat map of the correlation between the main
components of rice and their edible quality
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T AR AR S BRI PV | SR AR R R 5
I3 AR (P<0.05), i VA TR T A (B4 v i, T8y
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