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Abstract: This research aimed to investigate the effect of degree of milling on the cooking properties and edible quality of

the sea rice. The study examined the cooking quality, sensory attributes, and texture properties of the cooked sea rice with
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different degree of milling. In this experiment, sea rice with different degree of milling (0%, 7.20%, 9.62%, 10.85% and
11.86%) were prepared by controlling the milling time. The quality attributes of cooked sea rice were analyzed by rapid
viscosity analyzer (RVA), texture analyzer and sensory evaluation. As the milling degree increased from 0% to 11.86%, the
total dietary fiber content in sea rice decreased by 86.07%, while protein content decreased by 31.84% and fat content
decreased by 77.18%. Conversely, the starch content increased by 7.12%. The results of the study indicated significant
increases in the water absorption, swelling rate, iodine blue value, and water solubility index (65~85 °C) of sea rice by
129.66%, 178.45%, 114.63%, and 46.79%~103.89%, respectively (P<0.05). The peak viscosity, low viscosity and final
viscosity increased by 35.22%, 18.38% and 8.07%, respectively. Additionally, the gelatinization temperature of sea rice
decreased to 88.85 °C, leading to a reduction of the optimum cooking time by 43.01%. The texture properties of sea rice
were analyzed, revealing significant changes with the increase of milling degree. Specifically, the hardness, gumminess, and
chewiness of sea rice decreased significantly, while the viscosity increased significantly (P<0.05). There was no significant
change in springiness (P>0.05). Interestingly, the rice sensory evaluation score showed a substantial increase of 19.30%.
The results of the study indicate that increasing the degree of milling of sea rice can improve its cooking properties, pasting
characteristics, texture, overall sensory properties, and edible quality. Therefore, this study can provide a theoretical basis
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for choosing the suitable degree of milling of sea rice.
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Table 1 Sensory evaluation and scoring table for cooked sea rice
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Fig.2 Effect of milling time on degree of milling of sea rice
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Table 3 Effect of different degree of milling on the water
solubility index of sea rice (%)

o ) A . e B 65 °C 75°C 85
A2 iz o WA TAREL B R, MK R A A SR 3.27+0.16° 4.11£0.41° 2.89+0.19°
VRIS Cr2F2e . TV VRIS Cr2F 4 | B RISV o i Srt 162003 p470.055 S ols051c
3 R (P<0.05), M pER & & i 1 N (P<0.05) . SR-2 420£0.24° 5.5320.05° 436£0.22°
WREERTEI N 0 s 3G INE] 40 s B, SVREE 27 4E 5 5 9 SR-3 4.56x0.17° 6.710.52° 5.47£0.69°
71> 86.07%, /E\:EF' , H%ﬁé?gﬁf LJK{%P@H%@?F?@%E, SR-4 4.80+0.57* 8.38+0.22° 5.09+0.41%
2 AT B KRR A A Loy 5 1
Table 2 Basic nutrient content of sea rice at different degree of milling
il ABERBRETE(g100g)  TEERBELOE(g/100g) HEELTME(g/100g)  HEAR(g100g)  AEWiI(g/100g)  FEKI(g/100 g)
SR 3.1620.05° 0.43+0.01° 3.59+0.05° 9.14+0.09" 2.41£0.11° 68.02+0.34¢
SR-1 1.5240.05" 0.23+0.01° 1.75+0.06 8.42+0.09" 1.77+£0.09° 70.13+0.20°
SR-2 0.63+0.07° 0.17+0.01° 0.80+0.07° 7.57+0.08° 1.03+0.06° 71.19+0.17°
SR-3 0.41=0.04¢ 0.15+0.01° 0.56=0.04¢ 7.20+0.13¢ 0.66=0.08" 71.75+0.26"
SR-4 0.35+0.03¢ 0.15+0.01° 0.50+0.02¢ 6.23+0.07° 0.55+0.05¢ 72.86+0.17"

gé ﬁﬁ%ﬁdx’%’?ﬂ%@%é% .3 (P<0.05); SR, SR-1, SR-2, SR-3, SR-44 il ZR7R M THEE F0%., 7.20%. 9.62%. 10.85%F111.86% W IHFAKAEA; #3~
L
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Table 4 Effect of different degree of milling on the cooking
quality of sea rice

B, WK 7] WA %‘ﬁ%@ﬁiﬂ‘f [
(%) (%) (0D660) (min)

SR 263.33+9.18°  292.22+59.29° 0.041+0.01°  35.67+0.58"
SR-1  450.00£11.34° 593.33+23.09° 0.062+0.01°  26.33+0.58"
SR-2  490.00+25.03°  686.67+20.82° 0.073+0.00°  23.33+0.58°
SR-3  560.48+16.49° 753.33+30.55° 0.078+0.02°  20.67+0.58¢
SR-4  604.76+31.83" 813.70£15.17° 0.088+0.01°  20.33+0.58°
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Table 5 Effect of different degree of milling on the pasting properties of sea rice

R WA E (cP) AR EE (cP) HAfRE (cP) IR E (cP) EEXEEY) WIHEIREE(C)
SR 1898.66+3.85° 1523.00+3.74¢ 375.66+4.18° 3116.00+3.26° 1563.33+14.00° 89.91+0.37*
SR-1 1961.66+12.47¢ 1577.66+13.69¢ 384.00+16.08° 3189.00+12.67¢ 1564.33+15.58¢ 89.66+0.02°
SR-2 2022.66+2.62° 1630.33+33.47° 392.334+30.9° 3261.00+£27.72° 1593.00+0.81° 89.65+0.04"
SR-3 2359.00+16.06° 1768.00+6.37* 591.00+16.87° 3331.33+20.15° 1611.33+6.84% 89.65+0.04"
SR-4 2567.33+10.27° 1803.00+17.66° 764.33+27.88" 3367.33+9.74* 1630.66+6.23* 88.85+0.02°
F 6 A[EIN TR B X KRR R TR R 1) 5 )
Table 6 Effect of different degree of milling on the texture properties of sea rice
FE TERE(N) ABE 7 (N) ABEFE (md) R itk (mm) JRERHE(N) NELIER: (m)
SR 35.55+4.18° —0.46+0.18" 0.23+0.13¢ 0.30+0.06° 0.87+0.05° 10.91+£3.27* 9.64+3.19°
SR-1 32.27+4.14° —0.60+0.16" 0.35+0.14¢ 0.25+0.06° 0.83+0.12° 8.35+2.81° 7.14+3.34°
SR-2 25.68+4.21° -0.85+0.13° 0.560.11° 0.27+0.06° 0.86+0.10° 6.76£1.12" 5.86+1.31™
SR-3 21.5542.95° —0.97+0.09" 0.66+0.08" 0.32+0.03° 0.82+0.06° 6.76+0.82" 5.57+0.83"
SR-4 16.50+6.26° —1.14+0.22°¢ 0.82+0.22° 0.29+0.04° 0.81+0.07° 4.72+1.58° 3.80+1.30¢
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Table 7 Effect of different degree of milling on the sensory quality of sea rice

R Kk AN IZERE iE APk Tk AT b, By

SR 15.10+0.70® 11.15+0.58° 18.10+1.15¢ 16.80+1.03¢ 4.15+0.58" 65.30+1.06°
SR-1 16.25+1.09° 10.70+1.03° 21.15+0.88° 17.90+0.57% 3.75+0.59° 69.75+1.89°
SR-2 15.00:£0.82° 12.37+0.94° 18.90+0.58% 17.05£0.96% 3.60+0.52° 66.62+1.86¢
SR-3 14.700.82° 16.05+0.50° 19.60+1.26° 18.20+0.63" 3.65+0.41° 72.50+2.51°
SR-4 14.60+1.26 16.60+1.07° 24.00+1.33° 19.1040.88° 3.60+0.70° 77.90+3.48°

S 30k

TG R e S T A, SRR S S P A
PEWRIAA B, AREERTIA] AN 0 s BShNE] 40 s, 3%
T S 65.30 $EFHE] 77.90, A W5 FEAN! BE
EINTTAG R R8RS, JORPIRE L4t . B s AT
RTINS, AEZEE SRR T UE YRR ISR 220K,
PR AR A 2 G, IBCE PRI AR T &
3L 30 | 40 s GBS, N T ARG EEAE 10.85%~11.86%
AP K R IR R EVE A 0T, PEARE] 70 43 LL
o KRRFAUREE I T E SR bR —, BEE K
FEOIN A B g e, KRR P S TS RS . 10 s
TR LR v, KRR A SAS BT, 13X 1] eI /K RS
FH B OR , BE T B 2 i AR A S,
Bl N T A BE r 32 =, TR Z B Te a8 2%, FRY
N, RIS ARTR, PR, T KRR SRS
L2 N REEE.
3 g

A SCAH T T 0 TR BE X 7K R K B 284S A4
WA | 2200 . TR R AR E P RS2
THFT 45 2RI, MK R K BN TR BEHE = 21 11.86%,
B L 4RI /D 86.07%, £E H BT A g/ 31.84%,
BT & /0 T 77.18%, T VER & =32 Tt 7.12%,
TR AR AR . 28800 0 . AR SR
PPN A AR EE S . MK KZe0d 40 s 11
R, MR /K RE A WA EDRY B | S ATORS B R ZORE ) 5
APEF 35.22%. 18.38% Fll 8.07%, WifLIRERS A
[, & 88.85 °C., Vg /K FEAMR M) il 28 A B a2 T
43.01%. W 7K PE F0 2 ik 252 45 51 i 129.66% Fi
178.45%, 7K MR EUR 2 H2 T (P<0.05) , KU A &
/0N 19.05 N, K 1 4 S HEHE T 0.68 N, Aili B4 42
Tt 0.59 mJ, BE PN B R T 19.30%. A AT UL,
B N1 R A S v, VAR KRB S50 AR 2 T 2
Ik, BEE £ 4E . B BTRIR I & Byl KR K

JEASEN TGS . AN, ATV 2L
TG RE XTI 7K A A 9 S J5 e R A% S e XU 4 St
AR, DA SR i KR oK 3 B N T3 Ak B 2%,
HESHTRE R RS BT 2%, S BEE KRN TV A A e
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