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(Engineering Center of Rapeseed Oil Nutrition Health and Deep Development of Hunan Province, College of Food Science

and Technology, Hunan Agricultural University, Changsha 410128, China)

Abstract: Steam explosion, as a typical physical-chemical pretreatment technology, destroys the cell wall structure by
instantaneous release of high-temperature and high-pressure steam, which promotes the release of plant active ingredients.
Appropriate steam explosion pretreatment can significantly improve the extraction rate of free polyphenols, effectively
promote the release of polyphenols, and improve the antioxidant capacity. In recent years, steam explosion was applied into
the pretreatment of plants and their by-products, and it can significantly improve the extraction of natural active ingredients
and enhance functional activity. The influence of steam explosion technology on the content and composition of bound
polyphenols and free polyphenols in plants, and the influence on their antioxidant capacity in vitro are summarized in this

paper. This would provide a guidance for the use of steam explosion in the food processing industry.
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RIRAE 240 °C ZEIRIBWEAAT N I S PR R
FL 200 C T2y 2 A . BERBEREEM 180 °C T F
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Table 1 Changes and mechanism of phenols during steam explosion
J5UR} PR A By R A5 AL, AR ik
WA BRI D AE I, BRI ey i e m e
gadrg O ZIMPa e & RN, 515 MPa. 150 A< URBLL R ANMBE ORI (i R GBI
30~150's SR R 1 5 B e H T BRI A S PRI R
o L6 Mpa,Gos I HRAAAUMILL, S RVKIE G MR UL R R R R, S R,
= 0 MPa, T279.20%. A FAE I R T ful K P T8 T 22 BRI (9]
BRI AR 53 B AN T, S KRR T 1S
04,08, 1.2, 1.6, % IR BEIE J1 00 T+ 5 F4E RIS MO GE 38, A R TREAE 5 P AN B O BELRVE . 7E RS ED
BT 2.0 MPa, 15, 30, 45, K, ABR B Z 8RS 3, 75 FRALET AR (R MAE 2 P iR e A &A1k, % [20]
60.75s 1.2 MPa. 45 sZ 4 T RILE . ST S E A, 73 SN A 345 H 1 R
A TR A AR R
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e O FEPRWAL PR TR SR LA T, LIRS
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s OS5 1001520 b e ) 0 MPa. 60 s 4 L A U 22 BEINIAURE, S BORTIBWE I, S50 9 T [25]
T MPa, 300600 1208 s cn o e e 2.0 MPa, 30 it TISCPEIR, SRS ) AR IOR . AR IR
NG ' : R, NEURL R AR, G R R ECR R .
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4 B HE Ty S b N N FMBUG K Z BB/ S Sk, et T it
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(0.4 MPa, 3 min) 3K FECEEEALSWI0F PRI T AES SECEEIAAL A YN BRI, M SE0%
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b 201205 GG REAE. BRI TEA, MZER K IO F R T R, Mol mideqk g (28]
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WS B ERI . 75200 °C. 5 minfBE 4
- 1901200 G, {F T, SEEREHII or LG SN AR ASVORRET (R R BB RIAL N T I
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ik 2 A S A B2 3R A S R A 2 R 3k B
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{H A TR BT AN S 2, SRS T TR 2L
HRssc e, AT Iy, 2T AR Pt T S B
S TP E LT Y A B AT, [ LBk X
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HPLC 52 25 VOB %5 FORA ST v 8l o0 5 B Le ok
ZEAPRAH T 3.17 A%, WAR T S EEILT 57%%, 2%
HEHRAE R — I Z I, PIr iEES . AT
FOBEZE s HHE RIS Al R 4h S0
BRI T AR o A R K A . BB . BREK A . AR
& i AT A AR 25 T ol Z2 15 4 i B 4 I = [ )
FeMrVE A E A VE R BR, i S Ees & A W m)
B, 81BN AR R, B2

MPEVER, AN T A AL, nItkas G4 (e
B T EA MR BRI T KM I 5 Ak il 25 1T,
] ORI FR LRI I PA L B-O-4 LEF1) 5
F AR 2RI AR il R XA E
At CUDBET B IIRNER, S Ecikb B A iR A A= 1k
SRk, ARt N A A B A o T B A, HAR S
ENNEA R /) DiV e o o e N T O o VAl R =
VIR T 3 350 W T N BB s AR 3 A FIUSORE RS i ),
T3 NREEH 1 — LI B BIIR, SRSTESR S EEN
HOETAS G RCHTI B, TSR S iR A
14 FIZARRBHERNEERE R

AL PRSI I i PR RN A8 R B R T i) Ta] 1) PR TR] 2%
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WN; 78 2.0 MPa ZAbHRSEA4 T, B 4k R AR A9 RF2k
BN, ER SRS BRI, 7E 200 °C. 5 min 19
FEVRIB M ST, AR AR S B 1 S ) Jo 1) e Ak 3 e
=P E i A A B R s S A S SN [T R R
B R ol SR A, B S S SO Y A W 5B AR B
Mrad S5 W 5EULFE Y @ AL B B 25 20 4 S i A2
P 38 24 AYZE VB AL B B AT DA RO R AR
HH I B ECR, SR (IR PR BRI RS PR S 257K
SRR 1 K AL B, AR RS ) e D) S N AS FE 48, 2475
FEEI R oL s, NIRRT A A TR AR, REERICE R

RV AL FRCAR ) JERH 5350 B R 531445
TR RZN S JFR I FLAR B VIR R . LR 4ElURIE
ARG FIE T S5 A A8 AR BE B F IR LB,
0 G OC T FLBREE R R T A B, Ty s
55—, FLBREE /NG S5 2 . Sui 4500 ST
ZERLR, SIS SRS R . 787
%5 A ), RALTE AR E 43 Lk (100~100000 nm) FH
8.25% HAKE 91.57%, EFEHIEREE B0y LR A,

FEVRIRRY BT A TR AL PR SL N YRR R i B
B REL ) R AL ER A 3= H AR ST SRR
TSI, 2453 B e 2 W UdbifTs . eAh, L4
HKAT B TR In/K Z8 0B 8558 5 AR AGVE T, P
AP IR . H A TR AR BRG] S B . K I
PR, MRS FhFE FIRFR TR 5, 76 200 °C {54t
2 min J5 BTN 63%:; MR, R
KA FEEEE ] 215 °C, TR i HAa 39%5°),
PAEF K TIIZ 1.5 h J&, E 1.2 MPa. 60 s 2514 i
ATVRIFRAL IR, FEHR IS 0T PR IO AR =5 49.5 mg/g;
T A 70192 b B 21 76 AH R VRO S 1 R R R 1
21.0 mg/gP¥, 3E Y114 T2 Ak BR 25 JEUREET A I ik,
FEIKZESB B TRV E T, DT 257308
A FRREIR

R ZE VB ) DR A AT OB B A
pH. 7K EAEAS BRI R
AR Z A S, a3k | BRI FIKA m BE B A
FEIRLE AR PR R Sk PR S ARIBR IR R S AE R
F BT 2 T Wl — )2 /K I, B2 st . 53 4h,
HAT A1 S5 A4 AR 2 TR R i T = A BT VYRAHZE
&, B INY T IIA VLR, ) (21 4 3 S f ln T
PR, ECRIAS B pH Bl 2R vk —id
2 FRRBHXTEZEMA S IR ERIEZ
2.1 IMRELIEMS

W) Z W1 — A~ DU AT IR LA b
WEPE, DA SR T 28 VR X EOR 2 1 I AR TE T
. A7 B A R, AR X H AR
ARG Pt 25 7= A B S A2 . Chen 28181 7E 0.5~
2.5 MPa JEJ7F X R G R AR HE 30~150 s, ZEH:
My 24 32 B B Be SR A 06 PE B 2 3, 7E 1.0 MPa,

50 s Fll 2.0 MPa, 90 s 514 T 75 % DPPH-HE J1 55k,

PIZH Z A1 AT B 25 57 o VDR i 22 28 VU A PR

J&, SRR AR L DPPH-F1-OH Y 1Cs, (GEEM i
He BEME 5> B F ¥ 44% N 78%59) [RIAE, Bl & MRk
TR (0.2~1.0 MPa) AU IN, Z5iE 2 HU 1Y FRAP iR
JRLRHE I RO, KR HE T W S 54 i, e A 2R 435
1E logR,=2.83 Fil logR,=2.55P", 355k i 454 4
B iAARSME A R EEIILRE JT7E 1.5 MPa. 60 s 2875,
SRS FHEES T 270%12 G242 o %) 9v 5 dk
AT TSR, AL E AT AL e B B R, 4675
FRIRIBRE A RS FRER L 1Y) ORAC {H Y AR
VRIBIEEH, 13X V] GBS HH T 28 VR A B 2 TR T
T IS A T, LA RIS IR
R ZR VR TAb B RE L A P b A AT E P o

Noda % igE48 Y, FGAAEZE7R)E 1R 15 atm,
A2 1. 3. 5 min, $EHU00 3 B EEEBRIGTE EC,,
CERIES R MEST S0 7.444., 0.538 F10.202 g/L,
Ui AR — 2 ) AR B TR, P fb b ks o
TEZEVREJIM 30 il 45 atm B, 7F 1~10 min BYZEIX
HfTa] N DPPH- [ ECy, fELM 0.3 [ 0.14 g/L, Vi
TR B S TR IS BRI ST, G22I
JEPGHE R Z RS, DA 5 i =i
Tk, R 2R . ZEVRIRIE S R
HA RS WPLEALISTE, MiZE 30 atm 4L 5 min,
H ) R (93.7 mg/g) B, PN i
EEAE 45 atm FALFH 5 min, J2 K NTE 30 F1 45 atm
FOZEVRTE T = TORERE I 5-52 FR SR S i
Wy, BB . BRI AN ST 5 R A RS, G A
YA B i A bTE T

I Y A ZE VR R 3B R v R B AT
P, T e R R R A HEA T I TSRS
PAARE, PRI TEAFEEZE 0.6 MPa. 60 s 727 AL TR
J& DPPH- 7555 ik F] 76.62%+2.98%, S ARFEIK,
FRAY A Y 4.6 %, A+ 7 L F+#] 1.5 MPa B DPPH-
TR SFERP, sk AR ECY B 5T & IRZE VAR 45
fF 1.5 MPa. 90 s B, 2 Zk$& UK % K DPPH - f 1=1
REEHE = R AR (], JROMT 22 T BEAa®s, SFPRiwfr
SLERAAMRL. Cheng 2506 PEAIAIFGE T 28 VB XTLT
SRS I IS, A PR TE R I, S5 SRR A
By AN4h S 1) FRAP, DPPH- . ABTS' U754 68
TG SRR 7 S RN T A Ta] A RE S, BRI
Jo LTS R RS, A EuER, 45 AT BT AT
TR, HZ2W &5 DPPH. FRAP. ABTS 2
HLEA 25 AR OGP, T 24X R (H 43510 0.784.
0.909. 0.937., Chen Z5E!'8) S FHXUAT B AH S S0 Hr e 32
W 28 R AL L R S 2 Sy 2 ) o L RN BT
“&5 DPPH {H. ABTS fH2 W #FAHK(P<0.01), H
DPPH 165 ABTS {Hth 5 1IEAH G, 2% BH Wy 28 Fn i
S R AED A ATE PR LSy . [RIRE, Z27%7K
R S S H B4 (0 1) DPPH - S IR AE J1/0-OH W55
BB —E M=, T Re AR A AR B i
Ko T AR, SRR TREENY S B B R R T,
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At i P L A (R 3k ) 2% ke, AT
emn THUEARTEYE. Gong 45 W2 B, K%k
T TR RE T T B ZE VR B g, SR
ATV PR T S v TEAH DG, R ZR VRIS R4k
S PEHUY) ST RE JT iR B DER S TR
PR S i RN

T L 2 PR T Ak A 22 P A A AT 50 T
=, P e A A TE M, B BT IR D R A ) 5T
I B, LR A=A B TR b AR v, I
HZmY)m & s ShUAbiE MR R B3 EARSG . Xt
3 S N N N L )27 N 7 &~/ AN = ¥ SN
AN IMATKFIM O AT SO AT 28 VR
WAL, L UESE T 28 VR RE A R EUE ) 5T i
B, R b fkaE 7] -
22 YRR EAEM

Z ) SR AE AN KV BT R TE ., KA Bl
FTHEFHHAE A PR O A7) shzsR b
RS FE 2 HAME . S TLE 0.5 MPa (2515
FEJTF, 120 s WILASE A AT BEBESL AN 20 3, 5%
TEFIR 94% LA I, SRR n0TE i he i 2 42 s H e
AP EAL I . DSCORZEFIHI RSO /00 .
s, INASE A TE 160 °C FF4h H B0 I 5 1 I g,
Jei B, 3R M 350 °C JF4f H B — 2%
R, Sk L2 ST AS IS A, IXRBH ISR A 7E
BRI T AT TR 2RI SR ER
RSN TR LRE 10 EC {H2M 77.61 mg/mL, 2%
VIS RS EC, (H B2 FFEE 36.01 mg/mL",
&S G A W AT A LIS, BEUIZE TR RE
R RS I S i, IR T Al feRE T
[FIREHL, EOK | KOk N2 | HEde | K FFEZ G247
PP AN S, S ISP DA AR TE P
Sy . AR LR AN A L, WInRERR R AR R
PR ZH LT AU AR P ARATRE 701, DA VR e b P = i
MR BT BRI 114 B A 1 B S0l B A i L s gy L R
R R ZE RN 2R 2 R b9 e A AR Ak, I H 5i Ji 25
T3 ) A B BTG o A RR B 2R I 3 HL R4
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