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Abstract:Steam explosion technology can disrupt plant cell structures and release bioactive components, making it an important method
for processing grain-based snack foods. To investigate the effects of steam explosion on the digestive properties of sea rice, samples were
prepared under different steam explosion conditions (0.9-0, 1.0-0, 1.1-0, 0.9-2, 0.9-4) using steam explosion technology, with cooked sea rice as
the control. The contents of rapidly digestible starch, slowly digestible starch, resistant starch, and the estimated glycemic index were determined
by an in vitro enzymatic method. The INFOGEST standard in vitro digestion model was employed to measure the release of polyphenols and
flavonoids, as well as the ferric reducing antioxidant power and oxygen radical absorbance capacity antioxidant activities. The results showed
that, compared with the control group, the rapidly digestible starch content decreased by 15.9% and the resistant starch content increased by
21.7% in the steam explosion treatment groups. The estimated glycemic index value decreased with increasing pressure, reaching the lowest
value of 39.32 in the 0.9-4 group (22.00% lower than that of the control). During INFOGEST digestion, the polyphenol release of the 1.1-0
group at 120 min of intestinal digestion was 5.42 times higher than that of the control group, and the flavonoid release was 2.38 times higher.
Regarding antioxidant activity, the ferric reducing antioxidant power value of the 1.1-0 group was 3.08 times higher than that of the control
group, and the oxygen radical absorbance capacity value was 2.93 times higher. In conclusion, steam explosion treatment can effectively
improve the starch digestibility, reduce the estimated glycemic index, promote the digestive release of polyphenols and flavonoids, and enhance
the antioxidant activity of sea rice, providing a theoretical reference for the development of nutritious convenience foods from sea rice.
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R A ARIFEPOH e (Rapidly Digestible Starch, RDS). &4tk (Slowly Digestible Starch, SDS)

FipitEyeRy (Resistant Starch, RS) & (LA SIS &2 EEER):
(G20-FG)x0.9

A= x100% D)
TS
Azz(Glzo__l(_BSZO)Xo'gx].OO% 2

As=1- A— A2 x100% (3

K#:

A——BRibtig4%F (RDS), %;
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B 0.1 g FEST 50 mL B0, A 15 mL BSER-BERRAMZEMR (0.2 mol L%, pH{E 5.2), T 37 °CC/KIBTRT s
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1.25 AERIHLRGEE

B EW (SGF) MBS (SIF) FIRLE S INFOGEST ARuEAMNH I RIET . H2e/r RIME SGF Ml
SIF B} : it & SGF I, B _Eik 0.5 mol ™ KCI %453 13.8 mL. 0.5 mol L KH,PO,fi% % 1.8 mL.1 mol L. NaHCO;
it 45 25.0 mL. 2 mol L™ NaCl %43 23.6 mL. 0.15 mol L™ MgCl,(6H,0)f# % 0.8 mL. 0.5 mol L. (NH4),CO4
i 4 1.0 mL, YR & JEAMNIMAE /K 2 SRR 1 L SIF I, B 0.5 mol L™ KCI % 41 13.6 mL.0.5 mol L. KH,PO,
fi%% 1.6 mL. 1 mol L™ NaHCOs ik 85.0 mL. 2 mol L™ NaCl i 19.2 mL. 0.15 mol L™ MgCl,(H,0)s %%
W 2.2 mL, [FEFEAMINIZESTEK SR TR 1 Lo fEHASEEE 24K, [A] 100 mL SGF £ 100 mL SIF #1450 A 0.10 mL
10.35 mL /% 9 0.3 mol L™ ] CaCly(H,0), VAT 1Ak, SGF i&75 ] 6 mol L™ HCI 45 pH {5 % 1.5~2.0, LI
LB R AR
1.2.6  AEIMRINH ALY KM R B 7 ik

T INFOGEST bRt (LBt 47 b Brisek, BB INE 1 for.

T OSEKFERINERTE

Table 1 in vitro digestion process of sea rice

it U

IR E 4 0 e S RA (23-25 % ). BAFENRATE, Biseig 15 g A AMRBUEKAGR, *TIRAKA 10 g KA
TR R4R (30 s MREAE 250K ), A 20 mL ABLEAKMCE, R aREEZE 100 mL B AALP; BN 15 mL T (37°C) 49
SGF sk, 117 el s, IR2ml LFaTEA 2 mL AR SmL &g 4

JA 6 mol L7 £ B #OH (AR BAR pH~2, AeA 1 mL B EaBsk (45mg/mL, mV), 37 CREASEHFFEME 1h
HiHL (180rpm), AmA 30 mL T (37 °C) 4 SIF 2k, 128 FaBKE; R2mL EAaT58 2mL AEREZG 5mL B

AL

i

3 2 mol L™ NaOH % 3¥ fe izt pH~7, BR 200 uL _E#7& F A 800 uL 0.3 mol- L™ Na,CO, 204 2 mL B & ¥,

JEAmN 2 mL # Mk SIF 5ok (16.25mg/mbL, mV); JE: 48 #THREEE /£ 6 000 rpm &3 10 min, IR EF&ER, &

ANHACIEAZAE 37 CHAA A EHEME 2h (180 rpm); £-A148 60. 120 min B2 2 mL 4Lk 2T EA 2 mL AERER
49 5mL & SE PAFILEER T

DA

1.2.7 AR B KM 69 F R

2% Liu W%, 4 1.2.6 TIREUF ISR 28 2828, S0 100 mL, g fEEE 5 k.
23 5 ISR R 208 2R, A3 e 28 RANAE 42 C 41 FUREIRSA, 1 9 mL H AR TR . fT
VAR A BRI, KB B T-20 CHRE R & .
1.2.8 AERMRINHALAE S S B Z M T
4
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A 5% Adom M T BRI, TR P I 2 M S . 17 5 mL BL R TR
Wb 0.5 mL #E4i7K. 0.125 mL A& FEHRF LA Az 0.125 mL #l £ i H) 2 B BOR . 18 IR ek tsi ik R 780
51, AR FEE 6 min BEJS, [ NN 1.25 mL JlRR 240N 7%(1) NaHCOs i), HH% FHAESE/K E 24 4 3 mL.
FORIERS G, KRMNEE T ZRAE DL E 1.5h, fHASE

DB CRE: DLREAE NS AXHIRIAR R, 76 760 nm W NI BRI CREE . (6% & T ERARE S22 AR
HEfhZe. PRS2 my & DR 100 g TEATE IR B IR Y EKE R (mg GAE/100g DW).

1.2.9 AERMRINH AR So 3 BRI 690 &

ISR 2 Ti ST IR A T T M KRR S P B 5. RS A2 300 pL 4 1P £
MR OR 22 5 mL B0 T AR IKTER NN 1.5 mL B 4E7K R 90 L Jit 85040 5%(1) NaNO, iE R CELSRINECHLAD -
18 IR TR % 28 A RFE IR AT, IHE IR P EDLERE 6 min. Bf5, M I 180 uL &N 10%(1 AlC;
VW, TRORBEIR A DG E S min. BJ5, I\ 600 pL Wy 1 mol L () NaOH Wk, F-0d FH Al K #Emf &
RE3mL, FAMRSIERE.

MERAEE: RMNEHRE, DHEENZS A BRIAR, 75 510 nm B NIEERIRICE . LA FR
HESH AR AE LR . FE SO TEER & & DA 100 g TEEH A LAS R M ERF R (mg CE/100g DW).

1.2.10 ARSI G AR FRAP FLALAE 69 2

AL 5 # Zhang ST, FEREMEIETR . HERIREN 30 ul 3 S BSS S ERTREGRL I 900 uL Tk
(1) FRAP TAR, FHARIER GRS, NEREAIE T R840 N E 30 min, KMNEHE, 1F 593 nm
PRI IO RE o CABRER P RS SR B R E R 26 o A% A 1K) FRAP B BE il vk ph 28 11 A5
T 5E 25 5 LAEE 100 g TR P& 10 ik s 724 8% (umol Fe*/100g DW).

1.211  AZWURSNIE AR ORAC L EALAE A 692

H_EIA 1.2.6 TR 2B A BB PBS Z2rhii (pH {H 7.4 A28 FIXHIE LR [ E ) Trolox Ak it I8 (50
25. 12.5. 6.25 umol L), K AERhiaii 20 ul A 96 FLbH, BEE BEFRCRE T3S 37 CIFE 10 208, SRR
AT 200 pl 562 TR, 4kE7E 37 CHER 20 3%, 505, AN LA I 20 uL AAPH(32.4 mg mL™)

CRHBSLARASINE B35 . KB BONFEIEIR 37 CZHER, UL 45 e AaIE ISR AN LTI, A
WA 485 nm, RGTHAKSH 538 nm,  MEIITEHEEENIE H RS FTIEERS) 1 Lk . @id Net AUC (R
IR MR NI mAR) S RILEUR E LSRR AE 7, L Trolox Frifidh (6.25. 12.5. 25.50 umol) ] NetAUC &
SARHEMIZ . KRR NetAUC RNENEAFE, THEBTAMEE /ifast, AT 100 g HEfF Trolox 4EFROR

(pmol TE/100g DW). LA 17.5 umol % &R (GAE) AFHHXTHE, “PATMlE 3 K.

13 HAEaAr

B Sese— R =T, RSP ESREZ (Means3SD) #Fox, f#iH] SPSS Statistics 27.0 #E4743#r%k
P5, P (B2 iEid ANOVA 738, P<0.05 R #PEZE5, SRA Excel 1 Origin2024 #4140t 43 #rfn
PR

2 #ER51Te

2.1 FRIRBA A oo v ARG K 8 e A e B T o 4 4k B

211  ARAMBIREAERT ERAG R I T AR 0 R

VRN K FE K TER RN AR s an ] 1 s

L5%tHE4e (Control) AL, ZEVRIEREANFRLLRE ) RDS S &G T K, RS SENEE FF. BEEFILE
JIMTFE, RDS & MK HRZH (1) 48.29% 41K 2 1.1-0 K1) 40.63%, SDS & MXTHEALT) 7.78%% % 1.1-0 £
(1) 3.22%, RS &M MATHEZH Y 43.93% 5128 1.1-0 #5111 56.14%. Z57RIALEE 5 RS & &+« RDS & &%
16, XA SAREMAE SIS0 TEHA . Ma SN RIAT R MR, FORIRIAC I B0 T 45651
BB, FHEEE TIEm-ZMESYNTER, XalftR RS SEIHENRRZ —, WA REREAZESBIES
(93T B A TR B X I ROT R, AT R A A 7T R 3 RS 589,
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BEE /KISR0, RDS &8 M 0.9-0 Fih[) 45.53% 4K % 0.9-4 £ 511 38.98%, SDS & M 0.9-0 £
i) 2.97%3EHZE 0.9-4 FESLT 9.52%, RS & &I 0.9-0 £ 5 51.59% 5= £ 0.9-4 FE5 ] 56.50%. 1X—4
R, RSN (0.9-4) SHIHIGERBRI 7 AL, 1f RS STtk RDS &, WFAKR, Hipug
THATER IR AT RERTEK . RIS IPER T 45 A MNcE, ek iiBeae o e K 7 A AAieH
BEfEFAITIE], S30T RDS (b, T3 PO R AL TR L, TT ARG T30 00 SR 45 K el
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1114 |
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0 1 | | I \
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IR

B 1 AR DS FERIE AN RIS

Fig.1 Effects of different steam explosion conditions on in vitro starch digestibility of sea rice

BB ARG R., BAELREFERRN, ATEFEXIBEHAKF (P<.05), THE.

2.1.2

®— Fii{) —8— Control —a— 0.9-0 —y— 1,0-0

) ﬁ%;ﬁ%ﬁﬁ(m

=

o
2
I

=3

s

ARG 2 I RAG R TS At £ R ARG R mm

T T T T
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H AT [ (min)

T
150

1
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& 2 NEZCSIRE SN ERFEARITEMAEINK ERR 20D
Fig.2 Effects of different steam explosion conditions on in vitro starch hydrolysis of sea rice
R 2 FRIBRERDEKERRIAINBUIEM I B Eh hF S BTG IAEE R e B AR

Table 2 Effects of steam explosion on starch digestion kinetic parameters and estimated glycemic index of sea rice during in vitro

digestion conditions

BIEH (MPa) Ak iimg (%), 42¢0.9-2" K TKyRmEHh 2% EAE 0.9 MPa Fat4T7%

pEn C./% k (x10%) HI eGl
Shaka) 83.29-4 53° 17.6840.12 100% 94.40°
Control 36.4440.18" 15.6240.16° 48.9641.44° 50.4141.24°
0.9-0 33.4340.12° 19.2440.84% 40.0741.50% 42.7341.29%
1.0-0 34.5040.65™ 17.1620.26“ 40.98+1.87° 43.5341.61°
1.1-0 31.3146.19¢ 18.1040.12% 37.9240.66° 40.8840.57%
0.9-2 34.8440.38™ 18.3740.49° 42.4240.96° 44.7640.82°
0.9-4 30.7640.41¢ 16.660.18° 36.114.09° 39.3240.94°

E: BRIAERRRGNEFERTERARE £7 (P<0.05).
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FRIBR RO K AR UE R A M SR AT LR A e F e B soma &l 2 . Coo viAL 180 min e 7K A
B, KA1 EEL HEAHAOKIRTEE,  eGI il Ui A B4

BEE A DT e, KRR VSR K AR T s, BB /K AN R 2, KRR TR K
RS EE NGBS . S E 2 1.1 MPa iy, R T B TERTE AL EAHIEREROR, 1XnThel 2.1.1
H1 RDS FT RS [, Ma S RTS8 FE A T e K R BB PR . T T SE
o, WEUKEINE (0.9-4) WSEINER KRR RIGERE N R, 2R SECLER KR A RIS AT B2 .

B AL A0 R, FERL eGI E 2L RREMT. 1.1-0 4119 eGI {fy 40.88, AHLLFXTHRLLNY) 50.41 F4
KT, BOMHRZAREC T 18.91%. Z&VURIALILREEEC T Gl fH. AR 177 BEAE (LR -2 M
SRR, PREIBEITT Sk, MITRHE eGl M. /KATIMEXHKREK eGl EIFAEEE. 5 090
ZUAHEE, 0.9-2 4110 eGI JHZ 44.76, HEIN T 4.75%, KW 290 E/K A IA B Tiekrite, BEmigmiiies;
1M 0.9-4 2111 eGl {HF%% 39.32, # 0.9-0 KT 7.98%. X RERH Tl &K (0.9-4) FEUEAIEFE il
JERRRRIE, SRS, TR T B NBOR ML, MTRRE T 3 B A E Y,

2.2 FRIRBAA M 1V ACRE K ARSI 10 B 2K 40 U B B9 o
221 ARABREM AT EAAG RIS BB E 09 %R

300 5 ] Control 0.9-0 1.0-0 1.1-0 0.9-2 =50.94

n
n
s

1

e

200 -

- —

=) o0

=3 e
| L

Phenolic content(mg GAE/100g DW)
£
L

e

1201
AT B

3 FEFSRME M TRKIER AN S BRI &
Fig.3 Polyphenol release of sea rice during in vitro digestion under different steam explosion

E: BPeSt AT AR, “GAT B IHAMER, T ETDMIEAIEL, FETRIHALETE (min). #lde, “60G°REF
S A% 60 min BYé9EES, TR,

RV KRR AR AN A 2 R G e i & 3 . ek b, BEE A RE B s 2/ N g, HKRS
AR I 2 BB R RIS TS . AT SCBRIRAE, 83 R T (o I SRR R B TR R 1 125,819

X HEH R A I KFERK,  CUETHALM BE 2 W RS T8GR 13.63 mg GAE/100g DW,  FUFfiAs [ Z& VA 2 1F
TN ARFR K REK T TE AL B2 Wy AR T 7 ) 43.35. 86.84. 101.56. 39.34. 33.32 mg GAE/100g DW, #f
EL T IE LA T T 218.05%. 537.12%. 645.05%. 188.63%. 144.46%. ZVTREBACHANZIRIENEE ST
XHRAL, A IALIE 110 1.1-0 BEGLFE B BERTLE T S R . Wang ZP 0 7t 2 B, 267 RS 45 24
AR A REE S, R AT B AT R PR A IR . BHAL 60 min J5, XA Z mrRicE A
24.55 mg GAE/100 g DW, FLFANF Z& 7 AL BE (1) KRR 22 By eI 40 7l v 83.70. 14156, 121.41, 72.01,
65.51 mg GAE/100 g DW, #HELTXHHIRZHERTH T 240.94%. 476.62%. 394.54%. 193.32%. 166.84%. 7t [ HEERME:
W B EAMMFEERT, MomAEYmS S GMEARME, SERBEAN DR BEEEK. HiH
WRZIRERZ M, itk 60 min f5, XTHRZH Z MRy 34.23 mg GAE/100 g DW, FifiANFEIZEIA
TR TR B KRR 22 Wy B2 ) 146,99 178.65. 210.31. 131.85. 105.70 mg GAE/100 g DW, AHELT-XHHA
HrHHRTE T 329.40%. 421.95%. 514.52%. 285.24%. 208.82%; [tk 120 min J&, ZEyRaiE/DEMIN, X
MR Z M IR 37.29 mg GAE/100 g DW, TR [F] 28733 A R (10 /KR K 2 By R i 49 ) 152.28
184.39.239.25.142.91.120.16 mg GAE/100 g DW, #H LLF-XJHE4H 73 71384 i1 T~ 308.46% - 394.45% 541.61%- 283.32%-
222.24%. i RIS BRI R LA R A R TR AR BB 4 S R B PER TAR
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FRAC TR SRRk R R B, ZRFRIHER T 2 A (R S E B i AL B 2 YRR i B 4 . Zhu 5P
WA, AR R S 1R e, B i AL AR b 2 I A I AR . 1.1-0 FESAFEZH AL 120 min I
Z YRR (239.25 mg GAE/100 g DW) il T 1.0-0 #£4 (184.39 mg GAE/100 g DW) . X—IR KW, 1
TALEH,  BIALIE 3R (4R R RN RY 3 R S TR A L B 22 ) . Gao PP R B, AEBERA AL
AR, SEEWEATHEAC A AR, AR LR E 5 T 2 M E RSN AR T B AT K
PECO, 5 PR AR R OB R A s K B A A P R R MK AL A B 53 A8, AE e R 3R
7 A B i i e R P R e R P,

IR IR AL FRAH ) 2 Iy RO AE ST AP BOIS T B AL FE2H . 0.9-4 FESLAHEL T 0.9-0 FAL7ER 120 min
I 2RI T 21.09%. /K InE Rt miy (0.9-4) , BZALBEIAI IR R AR, 855 T BY U1 F 10K
KRANMLEEFIRRTE R, TR T 5 S e R By A R AR TP b, A% MK S I S B3 ORI b
A4, ST NEE, MTTRERS T W B A 2 e s
222 FRABBEAT BARAG RSN B BB Z 6 %8
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Fig.4 Flavonoid release of sea rice during in vitro digestion under different steam explosion conditions

VBRI K R K AR A M AL S TR R S N & 4 B . BEE ML RE N I s 1) NI, &R A
B R I ETHIaS . Coa T I0 3 B A AT (o S S e 2R & B3 7.3 52,

X HEAH & 2 BRI R, TUIEIE ALY BRI A RS8N 4.80 mg CE/100 g DW, T FhAN [ 287 A Ak B Pt
TG K s T A B B A (R JBCR 2030l 8,15, 22,79, 19.65. 12.34, 7.11 mg CE/100 g DW, xR4T T
69.79%. 374.79%. 309.38%. 157.08%. 48.13%. Z&VTRAACIRZH MR MRS BE S TR A HF 1.0-0
FEGBAE R AL BRI H B PR (22.79 mg CE/100 g DW) , 5 1.1-0 ¥Efb 2 ) B B &2 % . BiH1k 60 min
Jei, AR SRR RSy 9.87 mg CE/100 g DW,  FLAHAN [R) 78 PR MR AH AL B 1t /K REoK B BB TS 233l 25.19.
36.36. 33.31. 29.25. 23.15mg CE/100 g DW, LbxffHZHIET T 155.22%. 268.39%. 237.49%. 196.35%. 134.55%.
SR BAREE, AR AERR I IR AN B R e B AR SRR B BIE i, (REkiRAEE 2 R . 1.0-0 FF
T TE B ALY BT R B /KF (36.36 mg CE/100 g DW) , fij 1.1-0 #£45% (33.31 mg CE/100 g DW) B&{% T 1.0-0
FEdh, ETICREMEZER, UGN S AL B CRAE 1 SEEALE B AT BRI FaiF Ak 60 min Jim o) HE ZH S o)
TN 14.45 mg CE/100 g DW, FLAhAS [F) 728V A 31 1 /KRR oK S B RE TR 23301y 36.13+ 44.73. 46.88. 40.43.
33.98 mg CE/100 g DW, EEXHEZI$ET; T 150.03%. 209.55%. 224.43%. 179.79%. 135.16%. Z&ITHERXT iR
TR E I T BRIG VS S B B KAk . TR FUER I, ZEVRMRR AV BE e It DR SR e Bl B e TS 4
BERI S S AT, SRR 3 ) SRR R R, A e B i1 120 min J ot R ZE SR G
RN 17.19 mg CE/100 g DW, FLFhAS[E] 2875 A0 AL B 1) K A K S R 4051y 39.31.51.85.58.12., 49.76.
4558 mg CE/100 g DW, EELXHIEZHIRTE T 128.68%. 201.63%. 238.10%. 189.47%. 165.15%. MiHtbi B miR:
TR FIESG I R RS 2.2.1 H 2y FPRSCERARL, T RS T i S50 A SRRV E T A R T A i 4 pfa e vp
AWM PRR. FNREEPI RN, TSRS, AN R 2 BRI BE 1
REIAFIFEEE S, HBE T3 RO B A 2

0.9-2 Ff M ISR O TE S I B T 0.9-0 . 7ML 120 min B, 0.9-2 #£5AH LT 0.9-0 £ 5 13
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F RIS N T 26.58%. T 0.9-4 A S B E R AE s B MiH A 60 min BYBRRT 0.9-0 FEdh, 1EMH
& 120 min 5T 0.9-0 #fdh, (HIGREMEZ R W@ RI7K TN T EURBE £ R R EUA N BT A 2, IR
FLAALER A T8 B A B S50 P e BEASTH BB RS @A 8L, SRS T A TR B G, XM s S5 4 i
CRUIR, Al T R RS LR,
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Fig.5 FRAP antioxidant values of sea rice during in vitro digestion under different steam explosion conditions

VRN KRR AR SN AL FRAP EISZm W 5 Fos . BB TH A ARt O s 2/ g, &AM FRAP $i
FAMEEIE D E AR

SRR B BRKREK, DRI B FRAP HTLMEA 66.70 umol Fe®*/100 g DW,  TURIR[RIZ& 7R Ak
KRR K B AL B FRAP HL B 71 275.19. 359.91. 394.13. 288.22. 268.67 pmol Fe**/100 g DW,
ELXHIRZHER T T 312.62%. 439.64%. 490.93%. 332.17%. 302.82%. ZEISHEBIALFRLIK) FRAP FiE L E B2
TRPHRZE, b 1.1-0 BESE I Be I A i) FRAP i8ISV (394.13 umol Fe®*/100 g DW) . X 17
VBB A T BOR T KRR LT RO AR, 5 &AM E SRR, Liu P00 2 i i et
IR TR I, 2R A 3 ] DA IR AP AR BOR A, S LR IR, FEAHIRI SRR N 20 28Rk
PSR A AR E R . B84k 60 min J5, 4 EZ4L FRAP HiZL{E N 105.86 pmol Fe**/100 g DW, Tiff
R FZEI IR A RS K FRAP LKA 4 14 397.11. 511.07. 463.59. 371.79. 330.64 pmol Fe**/100 g DW,
Ebxt B IR TH T 275.17% . 382.76% . 337.97% . 251.21% . 212.35% . 1.1-0 #£ 5 7E B M B FRAP i

(463.59 pmol Fe?*/100 g DW) X7 1.0-0 £/ (511.07 umol Fe?*/100 g DW) , X ] figSe i T w0 11 53k

ORI A By YU A T B, AT 1 HT e iEtE. AiHAL 60 min f5, XHHEZH FRAP fiéd Uil
>N 188.48 umol Fe**/100 g DW, TLRAS[F] 2R B AL BE 933K AE K FRAP HT4E L IE 7> 51y 649.90. 827.54. 760.50.
686.76. 562.75 umol Fe?*/100 g DW, ELXTIELIRT; T 244.79%. 339.12%. 303.56%. 264.46%. 198.63%; 7tk
120 min J&, XHRZH FRAP Hi44L{H Jy 202.80 umolFe?/100g DW, TLAhA [E 267 AL F 1035k RSk FRAP B4
AR5 514 713.31. 879.50. 827.36. 739.38. 706.79 umol Fe?*/100 g DW, LtxfHEAH$RTE T 251.75%. 333.70%.
308.03%. 264.65%. 248.59%. AN 1.1-0 FEaMZEYRSCE S, {HH FRAP EHAMKT 1.0-0 Ffd, XAfRe3
BRSKR I ST 56 KadiiPImtsetg i, By SIS AU TS, B 5 H 45 A
R 2 DA R

0.9-2 F£ S E BT BL) FRAP (3T 0.9-4 #Efh, 1X 5 2By AN i (R IO 58 4 — 8. X Ui B 2% 017K
G3 USR58 A R T KRR K Iy 2R o2 RV AR BRI A A M B DR, T I v BRI ZK A ) 2 = A 4k £ P
232 BT B KAG KRN H AL ORAC L EAE M0 Foh

ARVRIBBOR K FERARSNE ORAC S 2 MUK 6 Fin. FTFAFEM ORAC {HISME I A HEFE IRTTZ T
1. ORAC M AR A& 34 5 SRS TSR B it , T 5 Z YR IBUEa A A E— € 22 5%, 1X [ g5 ORAC il FRAP
PRI AT IR 22 74 56 Platzer BB FCIEHH, FRAP IERZ B THR5AEH1, 1T ORAC JIE
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RARTHAGE )1, DR EYITEXFFLE] - TTER T R 2 57

X HEAH & KRR, BT AT B ORAC i BN 32.96 pmol TE/100 g DW,  FMAN [FZEIR AR b
PR R i AR BY ORAC HiEALIE 5N 97.16. 208.51. 132.81. 127.27. 87.13 pumol TE/100 g DW,
ELXHIRZH T T 194.76%. 532.69%. 302.93%. 286.22%. 164.39%. ZXIHRMALFEZ ) ORAC (834 53 i T X
4H, Hrp 1.0-0 FESLTE DR BER I H B ORAC {H (208.51 umol TE/100 g DW) . Y1k 60min J&, XHEZH
ORAC Hi% B 47.56 pmol TE/100 g DW, - FuffAN [R5 AL PR R /K FEK ORAC $itse A 73l 157.21.
216.64. 182.63. 179.95. 137.71 pumol TE/100 g DW, LEXFHEZHIET: T 230.60%. 355.53%. 284.02%. 278.37%-
189.55%. i1k 60 min Ji&, X4 ORAC HTEALIE A 122.28 umol TE/100 g DW,  FLFFAN A Z& 75 B AL FR ) iE /K
F&K ORAC Fi b1 73 714 386.62. 467.55. 483.16. 421.03. 341.89 umol TE/100 g DW, HEXH IR T 216.21%.
282.39%. 295.18%- 244.32%. 179.60%. f7iH1t 120 min j&, XHE41 ORAC Hi% b {E A 127.13 umol TE/100 g DW,
T ol AN [F) 75 VR T Ak PR ) Mg K FE K ORAC #L 8 fL fH 73 7l 4 41572 . 482.88 . 499.77 . 441.28 .
387.95 umol TE/100 g DW, HEXFHRZ$ET; T 227.01%. 279.86%. 293.19%. 247.16%. 205.12%. 7EJiH1L 120 min
i, 1.1-0 F5 5 1.0-0 FEF ) ORAC [HZERAL R, X—I45 231 PSS H AR, &N L
JE i, ANRIACERZERE SRR By 5T T ReB e TAR 0, SEGH R a2 AP AR I ) 22 R i /N . 7
g2 SRS R I, VR P A E B i I R S T 26 0 2 W S B B R A

0.9-2 FEATESTHALIN BL () ORAC (T 0.9-4 #Edt, X5 MBONE—5 ViiH 2% 7K /I8 InAHS 5
ARIT 5B R RE T OREF . & 47K S IR AR T R B AE B T 2, A F 45 i ml e St m) T
SR TR R ETTEAIERBY, Souza ZPmE g, M. AR, IR HERSTFYFRSH
TSI o E B BE P R . 0.9-4 FF it ] Re 2 R i 7K 73 s -5 S B (1) 3503 S5 MR ABR, FHAS 17
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Fig.6 ORAC antioxidant values of sea rice during in vitro digestion under different steam explosion conditions

3 Zhip

AT INFOGEST FRifEfRIMEMIAL, RAEHEEL | AR VR XK KTER AR . Toufii i
PEFRE UL S BRSO TGS YRR 52 . 45 R8BS Control AHLL, ZAVRIBRBIALEEZ ) RDS & &3 T F%,
RS &8 FTF. Hrd 1.1-0 40 RDS & &AHEL Control % 7.66%, RS & ETF 12.21%, SDS & &0EH K.
BEE LIS /10T, eGl {EAHEE Control 2H R % 18.91%; FEE /K ASINENIEIN, eGl EZETHERE, 0.9-4 4HAH
Et Control "% 22.00%. fEARSMEMEFES, ZAPRAACEE B2 7 Z AR iEAL 120 min i,
1.1-0 5 I Z TR Control 3411 5.42 £, TSRS IN 2.38 £, HEHZEI AL A3 B2 B35 ek Rgok
2y, FEERTELRG 0.9-2 RS EE R RS BCER L 0.9-0 191 26.58%, i BHIE 24 i 7K /R I el (i HEE K Rk
AR CE DTS PE 5 T, 1.0-0 B ) FRAP {24 Control 34111 3.18 %, 1.1-0 £ i [¥] ORAC {E#% Control
WM 2.93 5. ASRIZETRBRI AP NRUE R A AN R, FO R T AU DT E 2 57 25 b, 289K
PRI B AR P A R ) 5K TSI, B KRR VeV AR . BRI MbE 2, (R 2 A
F RV AR TS R U A T 1, AT RARTERE . S AE DS PE R KR K D Re v & R ER AL R A HR
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