P, BRNRSAR 1ot 98
RAMERI I ZL S HE L B I8 TE AL B2 R 1)
=) R Kt E AT RE

KK, EES,RAR, REH,EEE, NBE,.FE, TAH
SN BERER S AL TR SRR B, PRBE 75 3 S50 M P 20 S E S g, 5 5B 550025)

3] —

W E. AT Bk L % ¥ (Rosa roxburghii Tratt polysaccharides, RRTP) 24K SMEEIL B /7 78 4L 7= 04 B b 38 JR 4R
BT, 5 IR BE B TE M 0 4245 I 5 B2 (short-chain fatty acids, SCFAs) #F £ & 4% , VAR IH AL = e AT e, Z
B 50 R R R By AR R B B A, 3, 5-Z A LK BR (3, 5-dinitrosalicylic acid, DNS) ik | € 3% R ¥ 4% , A48 &3
M E SCFAs #F £ fe b & AR EZM T A A wA(-OH) . DPPH A Wik fe ABTSTA m ey Frh R, 4R EM,
RRTP SR sMEEI B B AL, EAE A B R AE 0 & F Bk L R B4 BARSPERUN B AL, BB F T, 4L 2 h BiF 2
JRNEeE LI, 2B A TR B RIMEME R EKBE, S 4 R H T H(P<0.05), ZRMBEEZE 12h HEFT
B (P<0.05) 6 4 T F44,5F 7 & L8R A B Ao £ T 82 ¥ SCFAs, RRTP EARIMEILE I ILI-F, £ = M5t OH #9iF 1p
FERA R, ZIEI FHJE T R4 20 K ACHE L RRTP & 4% -OH f= ABTS & A #9 iF PR F 4 6 h i+
% (P<0.05) ; £ 45 i JR B R BE-#5 ,RRTP 4%+ DPPH & b A a9 AR R B R A R, L 2 IR & L F a4
22 b RRTP AR INAE3L B M- BN AL A TR A2 58 45 72 25 I Al K B o iR 9F 75 & Tl R BA A= JE T B2 5 SCFAs, LAk o1 0K
AL 7= My B 5% 0 L RAC ) A B T A AT A AL B AT M R AR .

KEBIA . R S HE RO IL R W AL SRR IR I R ; AL

Products of in vitro Simulated Gastrointestinal Digestion of Rosa roxburghii Tratt Polysaccharides and
Their Antioxidant Function
ZHANG Guangmi, HUANG Qingqing, YIN Mingyue®, WU Dongyan, HUANG Beibei, FU Baihua, LI Lei,
WANG Zhouzhou
(School of Public Health, Key Laboratory of Environmental Pollution Monitoring and Disease Control , Ministry
of Education , Guizhou Medical University , Guiyang 550025, Guizhou , China)
Abstract: This study aimed to understand the total sugar and reducing sugar content in the products of in vitro
simulated gastric and small intestinal digestion of Rosa roxburghii Tratt polysaccharides (RRTP) , the types
and content of short-chain fatty acids (SCFAs) from colonic anaerobic fermentation products, and the antioxi-
dant function of digestion products. The total sugar content was determined by the phenol-sulfuric acid method,
and the reducing sugar content was determined by the 3, 5-dinitrosalicylic acid (DNS) method. The types and
content of SCFAs were determined by gas chromatography. The scavenging rates of hydroxyl free radical (+OH),
1, 1-diphenyl-2-picrylhydrazyl free radical , and 2,2’ -azino-bis (3-ethylbenzothiazoline-6-sulfonic acid)* free
radical were determined by colorimetry. The results showed that the content of total sugar and reducing sugar
in RRTP did not change after simulated gastric digestion in vitro. After simulated small intestinal digestion in
vitro, the total sugar content decreased. After digestion for 2 h, the reducing sugar content increased and then
leveled off. After simulated colonic anaerobic fermentation in vitro, the total sugar content decreased signifi-
cantly (P<0.05) , and the reducing sugar content decreased significantly within 12 h (P<0.05) and then lev-
eled off, with SCFAs such as acetic acid, propionic acid, and n-butyric acid produced. In the simulated gastric

digestion stage in vitro, the +OH scavenging rate of RRTP products changed most, showing a trend of first in-

FETH  FMERER AR TR I H (BRMS IERI[2020]1Y320) 5 5 BERLR2E 2020 4F FEIER; 7575 H (20NSP062 ) 5 5447 2021 4F K2
AR AL H (202110660009)
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FEAFVEE B A (1981—) , % (BL) , M7 Wit F 58 7 1)« 13 5B 97 S e
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creasing and then decreasing. At the stage of small intestinal digestion, the scavenging rates of -OH and ABTS*
free radicals by RRTP products increased at 6 h (P<0.05). In the anaerobic fermentation stage of colon, the
scavenging rate of DPPH free radical by RRTP products changed most and also showed a trend of first increas-
ing and then decreasing. In summary, the in vitro simulated gastric digestion of RRTP was limited , but they can
be fermented and decomposed in the colon to produce SCFAs such as acetic acid, propionic acid, and n-butyric
acid. Their in vitro digestion products had strong antioxidant function, and this function changed with the prog-
ress of digestion.

Key words: Rosa roxburghii Tratt; polysaccharide; in vitro simulated gastrointestinal digestion; short-chain

fatty acid ; antioxidant
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ZHANG Guangmi, HUANG Qingqing, YIN Mingyue, et al. Products of in vitro Simulated Gastrointestinal Digestion of Rosa
roxburghii Tratt Polysaccharides and Their Antioxidant Function[J]. Food Research and Development,2025,46(8) :31-38.

H%L (Rosa roxburghii Tratt) ¥ 44 422 46 R EL 1k
BRI, RIBRLE W R 2 AR A et INEEAR , B A A
o [ P4 g BB R SR DU, SN A R A — I
FIFHRIBL B IR A O , o2 b ERIBRL AT 5 7 B
YA, RIBRUE 248 SR R IR AR i 22—

AR B H )ik, 2L AE R i R R 2y
PHEA AR I L. RIBE FE =, SR
W20 AR C iR PO AL o R
et 22 RIBL TR R AL =ik | 2 R IR L) A
HICRFY Y, 0T ARG SO TE R F R
AT Gy DI RE (R IR 2 10 A AT R A AR 45
LAEH,

il 24 Z B (Rosa roxburghii Tratt polysaccharides,
RRTP) J& M AL 52 vh S B 2 Ak & 1R K
SrFHBMELATE B ANz B RIE AR, A2 )5
PR ) R WA, O 77 A K 1) A B IR U7 7R (short -
chain fatty acids, SCFAs) , W R R FNIE T HR &1,
H Al A E R AT RRTP IR 758 . BT
K, RRTP HATHUE ARG VE Pl 2808 F2 16 Pk P0E 55
TP B s ) Ul s RERE AL AT R I M (R il
BRI A 52 i gy T TR S5 Dl A, B R R B I R R
FHWE Jyes), {H RRTP 4 'H Wil I AL 7= Yy DI e Jr i
MY SE e UL AE . R, ABIESY B 7E 298 RRTP £ 44
HMEALE N T A NS I DR AR R R IS 7 ) Hh SR A
GRS i AR AL, DL RS B R RIS 7 A2 ) SCRAs A
FAE IR R AW ALBT BO WP AL T RE L LU
RIB R AR S

1 MR5FE
L1 RS ER
BRS04 N BT 5 SCFAs AR fE b

(faigal) 2,2 - BRA - -3- 2 KL I memk bk -6 - R [ 2,
2’ -azino-bis (3 -ethyl - benzothiazoline - 6 - sulfonic acid) ,
ABTS]: |22 5o AE AL R A A BR A 7 53, 5- 4
Feok ¥ (3, 5-dinitrosalicylic acid, DNS) |1, 1- Z 43k
2- —fifFE L BE (1, 1-diphenyl-2-picrylhydrazyl, DPPH) :
R E R A PR A 5 A KRR B R K -
KA B AR A BRA AL . DA A2z 3atR Bk
HIRE LY S b5 B TR

I3 ¥4 % 22 4 B DAL (TDL-5000bR ) « |20 52 8
AR e 25 K AL (RE-52) « b I W 56 A= AL AU 3%
T 5 v HE K B (GRSSDA) - Bl (JE 1) AL %47 BR A
F) 3 W SIS (HCT-4E) & 5 M BT84 28 i 38 A7
RS 3 A0M 635X (Q7890B) . DB-FATWAX UI {fj%
FE (30 mx0.25 mmx0.25 pm) : ZHERFHE (P E) A R
8] TE IR IR IR R (TS-111B) ¢ b i K 2356 A 25 i
EABRA T ;25 PH 3 (PH-10) : EI /RIS FE{LE
BHE A FRA 7 3 BRI (Multiskan) : F IS
AR
1.2 RRTP ({42H

222 SCHRI16] 7 R 7 il B i 2 42 B RRTP.
1.3 RGNS AN VP T o)

S22 SCHR117-18109 77 1k BL B AU S A/ N
1.4 IRAMES RRTP 75 5 W i i 4k

B WA RRTP ¥ (10 mg/mL) #% FBAR B 1:1 7R
A B TEIRIR G HE R H (37 °C, 120 v/min) BEFTARAME
PUE AL e AL 0.2.4.6 h B, US4 &
HHR 4 mL AR, BB 7K T8 KT 6 min, 4 000 r/min 5.0
10 min J5 WA 135, FH R0 R 340 JFORE ) 7 2 LA
K=y A b se o
1.5 RAMEAL RRTP 76/ NG e b i i 4k

¥ bR RSB Ik 6 h J5 Y RRTP W]
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1 mol/L. NaHCO; #8745 pH {H 2 7.0, 2R J5 ¥ /)N g Wi il
RRTP 1L #5 IR AL 10: 3 B THE IR 7 5 R
H1(37 °C, 120 v/min) FEATRSMERLL NG . 23 57
THALEI ] 0.2.4.6 h B, A 44 & 1 4 mL RRTP
AL B KB K% 6 min, 4 000 t/min 250> 10 min 7
W TR, FH RIS 3 SRR I 2 LA K Y
e b IBE .
1.6 IRAMELLL RRTP 7545 7 () R 4R & %

2 B SCHR[ 19-2018 J7 I e i 25 i A T R 7 3 . B
3 AR R 2 | BRI 0] S I i e, #E
U N R 2 B N 82 EB O 1WA b YA o ) ¥ .0 S T € 2
G E PR 3 AR B SRR IR A IR IR
1:10(g/mL) A9 LA 0.1 mol/L pH {E 4 6.8 AR ik
S WV R RS AE L 4 000 r/min 250> 10 min J5 15 5 &0
B ARINRE R R NN 40% 451 Kk B 37
5E.20% RRTP W& 40% FEMEWL , %5 £ 46 PR ™
S A H B E, T ERTRZE K (37 °C,200 r/min)
IR KB 48 he 7 0.6.12.24 .48 h 435U 4E 4 mL &
T T B K Y8 6 min KIE TR W, R ES O
(4 000 r/min, 10 min) , YA I35 A TR0 S 8 TR
WE 5 (SCFAs PRSI & & DL R =W A Ak D se
17 RS s I

K FH A R Rk I b o i, ELAAE B 5% ik
(21109 754k, 2 il bn o ih 26 07 72 R 9=0.523 1x+0.066 1
(R?=0.999 5)
1.8 i JEUHE 5 1 A I

*H 3,S-Zﬁﬁ%ﬂ(ﬁjﬁfi(fﬁ,5-dinitrosalicylic acid,
DNS )il 5 i b 7t , BAR D PRS2 SCHR122109 J5 12
AR 2R TN =0.737 6x+0.046(R2=0.999 6) .,
1.9 SCFAs R FIE A I

KA M 35 0 E RRTP 45 & B 7= 4 vh il
SCFAs, (a3 55252 SCHk[23 107, ik 1 s,

F1 BIETHESY

Table 1 Chromatographic parameters

1 TAESE
e DB-FATWAX UI

(30 mx0.25 mmx0.25 pum)

R B2 0 K 3 AU TR, 250 °C
EEFERLEE SR DR 90 C,200 °C
SRR WA AU A, 17.6 mL/min
HEFER 1 pL
I3 8:1
TR WILHIREE 90 C,#5£E 1 min; 60 “C/min

FHEF] 170 °C, 15 °C/min FHEF] 200 °C,
20 “C/min FHE % 220 °C

P 1 T 2 i 2 ) < FH 2 B - K B AN [ ok R T
SCFAs IRFRIA , 45 0.22 wm ERRVENS 7055 1 444

AL, T SRR B B R R T AR . A4S SCFAs /Y
WS (mg/mL) R AL b, LA 7 g T BUR AL e, 25
PRI .

KW SCFAs /9 il %« 2 0> (4 000 t/min,
10 min) J& (9 & BEW A 0.22 um ZKORH 8 Bt 6, %55 1
A EATURGIN 1S5 e £ B B () R TR, X AR SCF A
MIARE 2, THR R T h 45 SCFAs 3 i

Jind RS A I < FERFDN RRTP & B Hom A
B, R A R i S R A A I, 3 B A S (D) 3
SR TR (M, % ) Fe B 5K (2) T35 X s o O 22

(relative standard deviation, RSD) .,

A
x 100 (1)

x 100 (2)

oA, AR E TR s A, AR E g T R A,
SR AR U T A R AR AR E IR 2, % 5 S R bR vE D
253X I,
1.10  RRTP {Hfbr=¥ht b Dy ae ry Al
1.10.1 - OH ¥R 1A

S 2 SCHR24100 T RS AE 1B ok, eV o A6
9 9 mmol/L H,0,.9 mmol/L FeSO,.9 mmol/L /K A% -
TV W SRR DU AE &, IR 50, 37 COK ¥ 30 min, 7
510 nm Tl & 6 o #% B2 (3) 1155 - OH T BR
Y\, %)

le(l—Ax;lOA“)xloo (3)

KA RS A OB s A, s HAL G
FE (DL AR R S ) s A X BRI G B (L) 2%
AR Hy0,) 0
1.10.2  DPPH H H 337 B R A kG

27 SCHRI25 100 77 R RIAEAE B0, B 100 WL # i
VA 100 Wl 75 pmol/L () DPPH IF IR & )5 , INA
96 FL M 115 % # & 30 min, JHEEFRALAE 517 nm 4L
FEWCEE 8 A Rl —8BAE TR A, FT Ao HEIRA
A (415 DPPH A I FEIERRR(Y,, %)

A, - A,
Yzz(l— I )xmo (4)

KA RS RO s A, R 2s AL
BE(LATCAK S EEARE R ) 5 A, SR X BEEH A Iz ' BE (DA
oK 1A DPPH) .

1.10.3  ABTS*H i FEIH BR 2R A 46

2 2% SCHR26] 0 7 B R AE B o, K R
7 mmol/L ) ABTS ¥ 5 2.45 mmol/L )3} Bt IR B0 1%
WIRA TG BOGHEE 12~16 h 1E  TAEW . T 96 FLIR
A 20 WL BE S A AT 150 wL ABTS TAEW , IR %)
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JEEE 6 min, ME 734 nm ARG E . #IEA(5) 1T
L ABTS' H A R (Y5, %) o

A
Y3=(1—Az)x100 (5)

KA, IFESERIINOGEE A, 7S I ROGRE
111 Hdakbi

A RIS E R 3 IR, 45 IR s Y bR i
25, {fi FH SPSS 28.0 B E AT B K 2 J5 22 43 #7 , Graph-
Pad Prism 10.1 AFSATAER . 6 2 7 2257 PR,
H e % Student-Newman-Keuls £6 56 ; AN 2 7 22 5%
PRI, 75 188K ] Dunnett” s T3 ¥, P<0.05 i 22 &

.
T

2 HBRESW
2.1 RRTP ZEHVNGIHA Py SE AL ok i i
RRTP 2 1 AN IH AL 5 SRR JEORE ) 25 4 DL
2 MK 3,
R2 RRTPZBHUEEEMERERENSE
Table 2 Total sugar and reducing sugar content of RRTP after

digestion by stomach

*4 RRTP REABFHHEBENEREESS

Table 4 Content of total sugar and reducing sugar in anaerobic

fermentation products of RRTP

SR TEIR 8] /h BB/ (mg/mlL) M S i/ (mg/mL)
0 0.908+0.006* 0.512+0.0222
6 0.351+0.001" 0.211+0.014"
12 0.257+0.006¢ 0.121+0.008¢
24 0.243+0.009¢ 0.122+0.012¢
48 0.210+0.008¢ 0.102+0.002¢

THALIT ] /h SRS I/ (mg/mLL) W JFEF E/ (mg/mlL)
0 1.693+0.008¢ 0.845+0.041
2 1.559+0.006" 0.739+0.054"
4 1.689+0.003 0.833+0.031¢
6 1.700+0.006° 0.891+0.033¢

T : [FIZA [ PR 3R 28 5 i 35 (P<0.05)

&3 RRTP Z/MFEAERBEINERENSE
Table 3 Total sugar and reducing sugar content of RRTP after

digestion by small intestine

AL /R B A (mg/ml) 3B JFE & 4/ (mg/mlL)
0 1.77520.002" 0.786=0.049"
2 1.635+0.005" 1.02420.012
4 1.489+0.002" 1.042+0.038"
6 1.6030.003 1.090£0.040°

T : RIS [l PR 3R 28 5 i 35 (P<0.05)

M2 2 A AE RSN E AL BY BE 5 O h A
Eb, Ak 2 h 7= OB RS SO £ i 3 T A (P<
0.05),2ZJF4.6h X TR O0h K2R, HE3 T
AL TERSMELEL NATE A BE, 5 O h A L, 24,6 h i)
AU R R R (P<0.05) , b OB S AETH AL 2 h
it i 2 T (P<0.05) , Z e #a T F4
2.2 RRTP &R L ™) SR FLE s s & w22 4k

RRTP ZARSMEUIIR S K I 7= W v OB R SR
AL 4,

TE : [FA ) PRy 7R 22 59 .35 (P<0.05)

2 4 Al , 5 0h MHEL , RRTP 28R SMELR 4
K 6~48 h I, ;=1 b UM A B 5L R R A 3
(P<0.05) ; i J5UbE & s AL 7E A 6,12 h B R 35 T %
(P<0.05), 2z 5T V. 25 L, RRTP 7 LATEZS ok
RIS , B A TE S B R
23 SAMHEIEER I RRTP 458 KA K T Wi SC-
FAs fh2k

SCFAs bpifE i Al RRTP 25 7 R S8 & B F= W) AN [6) &
PRz s 1] P A i T DL I 1

r I 1 AT, RRTP ZEARIMNR A K& I 0 h Al 6 h Bif
AU B O TR N TR 5 TR B TR SR A IE K,
iR 6 1~ SCFAs, i 2, 1% 0 0 T AR B K & BE 12,24 h
F1 48 h ATLLATES H R VN R VIE T R S 8GR A IE X

451
40
35
30
251
20

=

SR IpA

fi

28 30 32 34 36 38 40 42
A E] /min

=

SIRE/pA

15

2.8 3.0 32 34 36 38 4.0
HAERT 8] /min

@}

1004
904
80
70
604
504
404
304
204

IR /pA

fw

2.8 30 32 34 36 38 40
I [R]/min
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o A 0 ImeS S
ER#F RERARSRR 5 46% B8
35 —
b 200 LR 40% 45 i e 15 IR H +20% ZHE I +40% &
< 1604 5 X RRAL 2 A 40% 45 I % e b 7 3 +20% 7%
£ 1401 .
2 120 TR +40% ZE0HW .
= 1001 i
803 a 0.6 Aa == RRTP4
T 401 2 EE ~ 05T Aab = XU
20 : - : M DA = i
< 04 Ab Ab
30 32 34 36 38 40 E I
HAERS ] /min e 0-3
T 02F
E 1407 & Ac a a
120 Noorp et . a
= 1004 0
B g 0 6 12 24 48
o 1 . il
EP 60 R E] /b
|Lin8 1 -
=401 041 o RRTPZ
20 3 = XA
T T T T T T 03+ Aa
30 32 34 36 38 40 £ Aa Aa
HE ] /min £
]
F 4
%
=
-
£
% 0 6 12 24 48
b Sl
i@
0.251 Aa Aa " Aa = RRTP4]
30 32 34 36 38 40 2 020k = AR
e i 2olme e K
A 1y SCFAs B SN (8l B-F 4331 RRTP JRATERE 0.6, = o (L
12.24 h F1 48 h SAREIEE] . 1. 202 NE ;3. S TR 4. TE T ég 0.101
5. ﬁ‘&@;6 IEJ_‘Z@O l}-_‘—:i 0.05F
B 1 SCFAs #R# & F1 RRTP 405K & & BE 7= ¥ A~ [5) & B B (8] B
PR 0
SHEEIEE 0 6 12 24 48
Fig.1 Gas chromatograms of SCFAs standards and colonic S B E) /h
anaerobic fermentation products of RRTP oor A4 =3 RRTP4
2.4 %% SCFAs HbrifEih 2% =R VTR CRY VR = X4
a a
RRTP JR A4 R =4 43 8 9 6 4 SCFAs [9hR E" i i
HEMZ L% 5. m;ﬂ o1l
R 5 & SCFAs HukR/HE 2 ﬁu
Table 5 Standard curves of SCFAs §
SEEENGIITR B ] /min FrEih 2k AR BU(R?) =
%ﬁ 3.085£0.008  y=781.9x-3.51 0.994 1 0 p 12 o4 18
i 3.294+0.004  y=1412.1x+25.59 0.993 4 . ‘
ETHR 3.542£0.006  y=1181.5x-140.04 0.986 5 R
ST 3.361£0.002  y=1797.7x+29.45 0.993 7 021 == RRTP4
EB@M; 3.884+0.006 yil 344.5x-184.66 0.990 4 GE Ab N ﬁ%a m Aby =P |
SRR 3.657+0.011  y=1376.8x—170.09 0.976 1 £ Aa a a
_ g
M 5 AR, 4% SCFAs prifE £k (9 R2 fHI7E 0.9 5 ol
DL B BT R 0 SR €835 v BE 5 R TR A 3 D g '
RRTP & =W h SCFAs (& . X
2.5 RRTP A[FRE KL BERTE] ) SCFAs % & =
HI4E 5 TPRIBRAETZR 5 010 RRTP 41X IRAL S
ZIREAKEIG SCFAs 2R it WLIEl 2. JHor RRTP 41 KA/
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5 46 % % 8 REMASHR 5
o l4r Aa = RRTP4L &7 SCFAs HImmARE 2=
g“ 1.2 C Aa Aa = XHAL Table 7 Spike recovery of SCFAs
miaa SRR MR % RSD/%|| JEENRNR  DR/% RSD/%
& a Ba LR 89.42  0.61 TR 86.63 1.67
5 Ba P2 i 9138  1.89 || EkE 8773 1.98
% ETR 89.44  0.29 S IR 99.15 1.85
6 12 24 48 2.8 RRTP {HAL™ Wit e kD
R/ RRTP £ 5 /N T8 A0 R 25 i DR S8 % e 7= 19 B
RAKEF BRI R 5 (P<0.05) s KNG iRy HEEEERRILE 3,
P53 (P<0.05)

B2 RRTP AEREXEEMEK SCFAs S BT
Fig.2 Changes of SCFAs content at different time of anaerobic
fermentation of RRTP

FH &1 2 AN, 72 2 BT 46 (0 h) i), RRTP 2 FX i
2 5 P SCFAs Fili SCFAs & ¥ 70 B 278k, K
6 h I}, RRTP 417 ¥)h £ 1R & A i ki, 2 12 h FF
B, 25 TR, AR K 1% 6~48 h, RRTP 411 £ 2
R T R4 (P<0.05) . RRTP 49l
PR 5 B KT 0~12 h BT+ (P<0.05) , Z J5 it
Fa, HAE K 6~48 h, RRTP Z4H 1N IR & 1y &
TXF B2 (P<0.05) . % % 48 h B, RRTP 41 1E T iR
S SR & s TR, A9 i SCFAs & i
KH K 6 h JFiE, RRTP 41 5 SCFAs & &8 T-XF
MRl 25 REW, 5N A M L, RRTP &R A K B G
PR T OR NBR VIE TR OE SR AR R, 5 A6
T2 R —2, ELE SCFAs 15 B4 Frsn .

2.6 RRTP KA LB SCFAs YA & A fk

RRTP AR LB E] SCFAs AN & 3K 6,

# 6 RRTP REAXBEAREHAER SCFAs HX &=

Table 6 Relative content of SCFAs at different time of anaerobic

fermentation of RRTP
i i/ 4% SCFAs B@*ﬁxﬁﬁi/@ ‘
i NIR ETR IER S wIUR
39.46 21.50 21.13 6.63 11.28
49.45 29.88 12.81 2.60 5.26
12 44.83 38.75 10.05 2.12 4.25
24 31.78 47.89 12.37 2.51 5.46
48 28.13 46.41 13.96 4.78 6.72

F 2 6 A1, RRTP 8K & & e E 1 SCFAs Hr,
CIR TNRANE T FR A AN & s s Hoh SRR AR
SRR A AR R) A B e T 5 R R, DI RR A AE X i
BRI T IE T RR AR o A L N R34
2.7 JnkrE e

% SCFAs [ MAR ISR WL 7,

i 7 AJ %0, & SCFAs Y BN Ax [l ik 5 78 86%~
100% zZ ], R {HIIME T 2.0% , B A 5 B E SCFAs
B et DR AT R R

a a

A 100 m -OH
b DPPH A 3
80 a S 0 ABTSH it
E 6 2
40
20
0 2 4 6
RN
B 1001 a a
b b B -OH
< DPPH [ Hi3&
o b b 1 ABTS*H i3t
&
pid
2 4
/N TSR EL/R
C 100p
ac ab a b 5
. aj N m - OH
§ DPPH [ i 4k
& [ ABTS* [ 13
i
-
6 12 24 48
L5 UK BERT ] /h
D 100r aq a
b b
Bb
o C
§_ m - OH
o DPPH A it
P [ ABTS*H 3k

0
HER i = N (AN R F A ] 77 W
A. BHIHAERT B B ANz LB B s C. 85I DR EUR BERY BE; D. #5111k
BB, [ —dEbr AN /NG SRR R 22 5 i 35 (P<0.05) .
B3 AEHLME RRTP =W EBEFRE
Fig.3 Free radical scavenging rate of RRTP digestion products in

different digestion stages
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& 3A AT RRTP P24t - OH ¥ Bk 2R 52 i) 5 ]
Y, TH1E 4 h 19 RRTP =44} -OH R B E R T 0h
(P<0.05), % 6h WA TR B & T 0h(P<
0.05) ; 118l 3B A 41, RRTP /=¥ %} - OH Fl ABTS* [
FOERRFIE 0~4h TR EFL, ZE6h BB EFT
0 h(P<0.05); 1 & 3C W51, RRTP F=¥ %} DPPH H
FEIE bR R ) 5 B A, ST SR R4, 12 h
femr . BB 3D nlA, 5 L ETAE G, X - OH s B %
15 A1/ g B B 5 2 16 (P<0.05) , 2 R 8 L B B
A T EAE (P<0.05) s %t DPPH [ Hi 3L 1143 %2 e 75 TR 46
9T BE b B A (P<0.05) 3 %F ABTS* [ H 5 (9375 13
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