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Abstract: This research aimed to investigate the effects of degree of milling on phenolic profiles, antioxidant activities and

flavor components of cooked sea rice. The contents of polyphenols, flavonoids, anthocyanins, and the antioxidant capacity

of cooked sea rice were analyzed by microplate reader, the flavor components of cooked sea rice were analyzed by HS-
SPME combined with GC-MS. The results showed that with the increase of milling time from 0 s to 10, 20, 30, 40 s, the
average total phenol content of cooked sea rice decreased by 65.91%, 74.55%, 84.39% and 90.19%. The average total
flavonoid content decreased by 60.82%, 78.14%, 86.93% and 92.11%. The total FRAP antioxidant activity decreased by
67.42%, 73.52%, 85.07% and 91.20%. The total ORAC antioxidant activity decreased by 51.61%, 74.16%, 83.48% and
89.16%. The volatile compounds content of cooked sea rice decreased by 50.85%, 75.61%, 78.42% and 88.37%. The 2-
acetyl-1-pyrroline contributed the most to the flavor of cooked sea rice, and the OAV decreased by 76.01% after 40 s

milling. Furthermore, sea rice with the same degrees of milling decreased after cooking for total phenols, total flavonoids,

total anthocyanins and total FRAP antioxidant activity, total ORAC antioxidant activity. Therefore, the degree of milling

should be carefully controlled at 8%~10% to improve the balance of sensory quality and retain phenolic profiles,

antioxidant activities and volatile compounds during cooked sea rice milling.

Key words: degree of milling; cooked sea rice; phenolic; antioxidant activity; flavor components
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Fig.1 Effects of degree of milling on the content of free
and bound phenols in cooked sea rice
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Fig.2 Effects of degree of milling on the content of free
and bound flavonoids in cooked sea rice
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Fig.3 Effects of degree of milling on the content
of anthocyanins in cooked sea rice
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Fig.4 Effects of degree of milling on the free and bound FRAP
antioxidant capacities in cooked sea rice
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Fig.5 Effects of degree of milling on the free and bound ORAC
antioxidant capacities in cooked sea rice
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Fig.6 Effects of degree of milling on the types of volatile
compounds in cooked sea rice

it 25 10 P s 1] A 385 1, 9 AR AR XU 38 43~ 1)
FRAFATEE, AT RE: TR RS A i 2 Rz i
WEHERS, SEIR AN BT & /b, KRR IR 34
KRR AT RIS/, ZERRES 10, 30 s B, Mg/KFE
SR I AU 38 43 P S35 i — e s B[] 1 B84 in
MBS, T B A T K R oK SR I 5 2 Th iR o 2%
8, MR NG T BRKE B o A At B R D1 , T i S
BRI AER R, Il A b= 2 A AR R, —
FRHN N7 B S e KU L Sy R IS g B it

I T R X i AR R AR IR A 2 A AU 1l 32 e A%
TrR I ANER 1 R, FHER TN, 2544 A M XU B
Sy Er A AN EIRREE A . BEEE N TR BE ARG N, ¥
IKFEANRIEESS | BZE | Bkl R HA A A
I E PR (P<0.05), THESSIL S WITERREE 10 s fG &
HEHGIN, AT RBJE T RS BRI £, FOK R
WO, FEAHRI M HE R, SR o . &R . IR
R A5 5 50 43 kg /NGy IR AL 43B4 . BREESHHEI A O s
Whn#E] 40 s, KRR G & &R T
88.01%, M2 fb & & mIE(ILT 87.42%, kikedsfk
EYEEIFERT 84.20%, HALE W & B RIK T
88.44%, W 40 s J& ALK i 21k &Y S5 e b
B, 25 10, 20, 30 F 40 s FYTRES, 35 & P XU
AT BRI D 50.85%. 75.61%. 78.42% Fil
88.37%. IKAKZED WFFEAT ISR HRAE, AHXT TR
K, BEEE 3. 6. 9 min KRS %A B 5y
BT 50.7%. 73%. 79% . XKLL KPR IXUSR %53
8 SRIE TR . SR U UEES R . oKk S



- 38 - B Tk B4 2026 4F 2 A

F 1 NN BEXT IR KR A A R 1l 32 B B 5 A5 i

Table 1 Effects of degree of milling on the composition and content of volatile components in cooked sea rice

fiok W o i (pgkg)
0s 10s 20s 30s 40's
E R 23.52+5.80 - - - -
IEC 324.53+19.09° 90.98+26.94° 71.04+16.07b° 57.83+21.15% 38.39+8.42¢
IETRE 243.49+6.19° 205.78+20.36° 103.36+16.25° 68.03+15.47¢ 50.50+12.85¢
e 75.97+3.62° 25.6246.93" 14.01+5.76° 13.3245.31° 9.23+3.04¢
[ 1E P 63.22+7.80 - - - -
E-2-FJE - - - 8.48+2.23 -
2- T B2 13.75+4.71° 10.14+1.72% 8.02+1.35% 6.89+3.14° -
AR 73.85+1.83" 25.01+£1.48° - - -
JuNiy 818.33+23.15 357.53+34.54° 196.43+23.61° 154.55+27.01¢ 98.12+15.66°
1-2F45-3-1% 20.73+1.22° 12.82+3.70° - 4.7242.15° -
1E O 27.44+4.72 - - - -
IE B 10.2340.60 - - - -
5N 2-ZFk O 34.43+4.03 - - - -
2-C5E-1-E B 4.23+0.70 - - - -
(=) - ST mE - 5.73+0.16° 430+1.57° 4.03+1.28" -
B 97.06+6.39° 18.55+3.70° 4.30+1.57¢ 8.75+2.50° -
ALY 27.89+1.29° 18.54+8.45™ 17.39+6.74® 16.48+5.98° 11.28+3.77°
HETR 76.44+6.64 12.3243.93 7.10+4.32° - -
_— 2-#;1@ - - - 6.27+0.81° 4.44+0.98"
2,3-3F 9.67+0.79 - - - -
5-FH J-2- T 10.96+0.44 - - - -
FESS 124.96+6.82° 30.86+9.32° 24.49+8.01% 22.75+6.03" 15.72+3.89°
ET—5E - 9.01+1.16™ 12.54+3.99° 9.11+0.27* 6.60+1.65°
E+ Tk - 28.17+£4.99° - 14.17+4.39° -
ET =4 - 35.82+2.89° - 35.68+4.76" 18.36+5.84°
1EF g - 53.13£16.33° 29.84+9.66" 16.82+6.53™ 10.18+2.02°
E75%e - 16.73+4.96" 14.90+5.00™ 13.61£2.56™ 8.43+0.70°
ETJuke - 15.4443.67" 6.30+4.03" 7.65+3.08" 3.83+0.41°
SR ees 2,6- H S — - 5.59+0.42 - - -
3-F Lk - 9.83+4.79 - - -
3-F k- =k - 12.80+2.49 - - -
(+)-FriEk 211.88+44.37° 36.19+13.02° - - -
RIS i 58.91+10.32° 7.49+2.53° - - -
i 29.16+1.37* 10.58+4.07° - - -
ENsS 299.95+45.58" 240.78+23.7° 63.58+12.27¢ 97.04+10.03° 47.40+£6.45°
N-F L 48 2 e 2 Y i P g 10.75+1.50 - - - -
FyAR R i 21.37£8.31° 48.06+11.26° 20.04+5.74° 8.98:+4.64° -
PE2 PR 1 10.29+4.19* 15.35+4.80° 13.02+6.57" - -
TR e 1 Y i - 23.3348.65 - - -
JuNiy 42.4149.43° 86.74+14.99° 33.06+8.72¢ 8.98+4.64¢ -
2- - 1Nk 57.61+8.10° 47.20+7.45° 20.00+£2.13° 18.64+4.13° 13.8242.22°
2- TR FE g Rg 333.41+0.73" 78.63+14.91° 51.52+17.27° 45.79+17.34¢ 15.15+6.24¢
i 2,4- T 3 24.27+7.92° 25.2949.35° 39.88+18.49° 35.44+18.51° 21.12+5.98°
P RRR 18.01+5.81 - - - -
ANE - 7.07+1.83" 9.61+1.21° - -
B 433.30+12.75° 158.19+19.20° 121.01425.42° 99.87+25.70¢ 50.09+8.92¢
it 1816.01+54.34° 892.65+49.49° 442.87+38.69° 391.94+39.43¢ 211.33+19.53°

TE: R TAN RN R AN [ B IE I RN AR A S P o FeAT Wl R 22 53 (P<0.05) s — o RGN E o

VLR H I = BR s HAT A4, H 24 e IORSNZ, It BRI N S RE X g K A K AR XU B 4> OAV
it R P 35 1) 38 O T SR T RAEATR 6 FISZIMANER 2 BT, KRR ZEE AR T OAV>1 11
2.5.2  JINTAE EE R KRR AIRAE S XU 43 OAV FERPERAR S 10 B, S350 0 IESGHEE | IEC S, 1E
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Table 2 Effects of degree of milling on the OAV of volatile components in cooked sea rice
ik AT ORI (ugh)  SABRHA oAv
0s 10s 20s 30s 40 s
BN 12.00 (=58 S 1.96 - - - -
IEC# 4.10 R, HRAE 79.15 22.19 17.33 14.10 9.36
_— e 1.00 TG, 755 243.49 205.78 103.36 68.03 50.50
LRk 2.00 NEWs, 4%, 1A 37.98 12.81 7.00 6.66 4.62
1E P 3.00 B, BT, MtETR 21.07 - - - -
E-2-F I 2.70 IR, FR IR - - - 3.14 -
[i52S 1-2F4-3-1% 14.00 HE R, R 1.48 0.92 - 0.34 -
2- LRS- 1ML Tk 0.10 KR 576.10 472.00 200.00 186.40 138.20
HeAth 2-JRC KL 6.00 T, R, BRF 55.57 13.11 5.89 7.63 2.53
W RRAR 5.00 HVIECS 3.60 - - - -

T —FORAAI ]

T, ST, IEBME . B2 1-200-3-B, 2-2
Pk - 1N bk | 2- T BRI | SV JRRIR , FRWIIEIS | I
FELL K A AR R AR AR Y DTHR AR . 3k 2k
A RRIL A PIER E-2-2E s BEAT, 34 Wi 25 1 /KRG K
0 TR BE B 3G 0 T IR 2L, M AKRE K R A A P XU
53 OAV BEAIK, FRBAMG /KR A S NZ W93 K M XU 145
SRR FE AR A4 AR XU BT R AT o

I fb AW 32 2R U5 F 1R 5 S AL L ER BT %
fitt, FHER T IESSA S W) R BE AR, X /KRR IR
IR ) 52 557, X ey o 32 22 fh BRI SR Ak A 2, IR L
H—E MR . 0 E . B . AEF RS A
PR RUR BT, JHL AR A 2 A B VA AR R A TR P 1 XU
Sy IE T OAV>100, X5 7K A KA XU 5 i 458K,
U IR FEOR PR, 5 B IR, &84k 40 s B
J&, IETE OAV &K T 79.26%.

WSS ST 24 TR SR AR/ SR G NP =<
Wi, FLrf 1o 075 -3-lE AT BE 7E A, AEURES 40 s 1T
IRAEAKA A AAGIN FY 1-3 45 -3 - P S IS 42 4 P XU
)57 8

AN A AW 3 T o SE PR N FE AR, SRt
IR R B AL B IR I 1 2 B KBRS, T /KRR IR
WAL G Y 2-2 B - 1-IH s bk | 2- 3¢ 32 1K TG
OAV FHXTER &y, J& R KA B XU il 3%, 3K P
SRR 3% 535 B BB 6 25 0 Tk BE B384 0 52 F B4k
B, X TR BARAE KUK B 43 2- £ -1
mk, TG 3ER . REK, OAV B i 576.10, Xt
MK FE KA A 1) TTR B S, (R IR LA oK AL,
X 7R AR AR 2 e PEAE L, Z84d 40 s 19
B, H: OAV IR T 76.01%.
3 #Hig

A SCHIFFT T 0 Tk B XHAE /KRB AR B Iy 2 )
Jo e R R RS BRI . 45 SR, BN TR
BTN, KA M HOR IR B 2215 . BB A
R E . FEAHFEDIN TR RE T, KRR KRR LS
KHR 2 Wy . TR 2 AT AN, MR KR

FRAP Fll ORAC P4 AL AE ST HBE in T kS B8 14 i i B
G, ZEARIRIN A EE T, /K FEKE FRAP Fll ORAC

S B IR AR AR A KR AR 5 1) 0 5 e 5
K. S5 G IRBZH I RTINTST, P mniiE KRR N Tk
JEE RE 2 I s LI, AP e a2 s ] L AR N
JEe A, DA LB BT PRLIEG, B e i TR X
AR 7K R KR B B A R, AT A5
Wi o 25 b TIR, WK REAAE ORI i A A o RS 2
A HITE 8%~10%, LAk 3 238 £ o s A4 /Y
M2 Jo . PRI T B A5 A AU I 5 B P15
ARG T KRR BN T M PR e =%
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