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Effects of in vitro simulated digestion on antioxidant components and

activities of walnut shell and distraction wood
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Abstract: Objective: This study aimed to make full use of walnut
Methods : ethanol extraction

by-products. Ultrasonic-assisted
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method was used to extract the antioxidant components of walnut

shell and distraction wood. The changes of antioxidant
components (total phenols and total flavonoids) and antioxidant
activities (DPPH, ABTS, hydroxyl radical scavenging ability,
Iron reduction antioxidant capacity-FRAP and ferrous ion
chelating activity ) of walnut by-products extract during the
simulated digestion were studied in vitro, and their correlation
was analyzed. Results: The total phenols(TPC), total flavonoids
(TFC) content., and antioxidant activity of distraction wood were
always higher than those of walnut shells (P <C0.05). After
simulated in vitro digestion, the TPC and TFC of both walnut
shell and distraction wood decreased gradually (P <C0.05). The
antioxidant capacity of FRAP and DPPH, ABTS+ free radical
oral >

stomach™ intestine (P <{0.05), a trend consistent with the

scavenging capacity were approximately as follows:

changes of TPC and TFC. Except for Fe?" chelating activity, the
antioxidant capacity of the digestive juices showed a significant
positive correlation with TPC and TFC (P <C0.05). Conclusion:
Distraction wood extract has an impressive antioxidant activity
which was superior to walnut shell extract and was expected to be
used as a natural antioxidant functional food or raw material
source of antioxidants.

walnut shell; distracted wood; in wvitro digestion;
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55.085 72 —0.106 4,R*=0.976 6) ,DPPH [ [ 4 & & 1%
P DL TR P B0 IR Y 22 TR R .

1.3.6 ABTS AMZEERIGEHIE S8 Re F
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RERENR S, iR OG T #8380 8 4 A ABTS %
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it 12 5 22 ¥ (0.3 mol/L,pH 3.6).10 mL TPTZ-HCI #
W (10 mmol/L)F1 10 mL FeCl; (20 mmol/L) IR 2], {8 [
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PRI E 0 E TN
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G E A 2 e R AR AR 0 VR R K e B £
Ty o DA TS B T 2 b b T 5 Bl T A e ) A R K, 1 R A
it 9% P 52 0 A AT D/ 22 B BT, 5 Y R R AT
BIWFSE 45—, B4k 120 min J5 . 200 R FIE B &
By S & i o 1 B AL 8 min B9 0.341,0.272 ff (P <
0.05) ; 76 i T4 A A o B B, B & B [ T BB b T
AR I A S T S0 A% B4R L BB 9H K 120 min A, 8
By & RN R FAEMBEAMNER T RY K
GEAISTr g o e, BERCE B 25 10, BRI R T & ks .
44k 180 min B} 430 A FUAZ Bk 72 b (9 S 7 2 2 B W 1k
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Total phenols content/
(mg GAE - g)

TH AL fi]

Digestion time/min
NG RE AN [] 78 ) — A il B A0 ] A2 AR R 22 S A et A B
P <20.05) 5 K5 = RE AN [ 4 78 AR [ 315 A 10 [0] 1 4 i ) 22 5 A
GEit R (P <C0.05)

B 1 B fe s o RERIPEDE L B
BB AT RS
Figure 1 ~ Walnut shell and distracted by the total phenol

content before and after in vitro digestion trends
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120 min 19 0.501(P<C0.05),0.386 f% (P >>0.05), E&E H
ity B R £ A HE 25 G 25 22 1 R T i 8 AS W AELTE B 1 3R
BT B MR AT . 23 & A A BB T i T A B B R T
B T R,
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THALFE A B, H 2 2 R B E (P>0.05), HIEHK
8 min B 400 A FAZ Bk 52 0 (0 B BT & = S R TH R
0.686,0.517 £ (P<C0.05) ; § i 4k 120 min B 430 R Fl#%
Bhse v (9 4 35 B & & o 1O 3 4k 8 min B9 0. 142,
0.127 f%(P<C0.05) ; A #H fL 180 min M 43 /0s A F1 4% Bk 5¢
YR R A RO AL 120 min IR 1.408,1.098 %
(P>>0.05), X5z A ETHRas R0, 25HE L
S5 BV A BT R AR AR R VR T T R Rk
5 A A3 00 AC B B T 10 R A0 B L % R e, TR B R 2K
A WHRPT FERAE ST 450 A P B B
B E R T AT (P <<0.05) , 5 M & 745 fh i #
—F,

i
Total flavonoids content/

THALEE]

Digestion time/min
AN BRI () 3R 7 (] — R it BT Al I T A8 A Y 22 5 R SR A R
X (P<20.05) 3 K5 FREA[R] 37 AR [6] 1 A6 B 8] T 4 5 ) 25 3 A
il X (P<C0.05)
2 #hmde i o RERIMAED G I B
BHEWAEET ALY
Figure 2 Walnut shell and distracted by the total content

of flavonoids in vitro digestion and trends

2.3 HOMEBEMEERREULEETK

2.3.1 DPPH H M ZEWEKREE A& 3 A AL Bk 5T f
S0 DPPH H H 553 B % 34 1 L NUT B 3% T B
(P<C0.05), A% I AL &4 F . 430 AR DPPH B i 5218
MR e TRk, B HAE OB H R B A
B R SERY 2.553,3.275,5.761 /% (P<C0.05) , 5 M &
AL —E 5 Floegel %% fy#fF 77 45 R — 2.
DPPH [ H JE 75 bR % 5 5 B 7 & 2 W3 1E A OC, Ul W B
W) BT R M AZ B A O K R BT R AR R T 0 3R R4y .
BBk 58 430 AR FE B 4 Ak By BEAYDPPH A i 3% 3 bk % 4
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EE E Ab
oo 3 77
TEE20 4;
[ofles /
5 )
= WS ] DW
i
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NG RN [ 2R [R) — A i B A DA A Y 22 Rl et e R
(P <C0.05) s KB FEEAN W) 3% 7 4 W) 8 A I B8] BF & 1) 22 5
Gl X (P<C0.05)
B 3 #bkzAes s Res DPPH B &R Ak ik
Figure 3 DPPH free radical scavenging rate of walnut

shell and distractor wood

B8 T AL B9 0.406,0.521 £ (P <C0.05) . 7& i 14 1k By
By DPPH H o 2 ¥ Bk 2 20 0 S 1 I8 16 oy Be iy 0,187,
0.328 £ (P<C0.05),

2.3.2 ABTS H W & BREME i & 4 a7 1, &k 5e F
S0 ABTS [ H JE 35 BR 25 34 45 05 A 0T B 3% T %
(P<C0.05), MM AL 5 17, 400 KR ABTS H i 567
BroR B TRk, HHAAE DR H b E e B
B R SERY 2.565,3.173,4.980 % (P <C0.05) , 5 My &
A S — B B O AR TE B B B
ABTS By B 3E BR300 o 1B AL 19 0.459,0.568 1%
(P<C0.05) , TEMA I AL B BE i) ABTS F Hi 3615 B 353 00 K
BB BEY 0.465 (P >>0.05),0.730 (P <0.05) 1%, ¥
e A4 O AR ) ABTS Bl 563 B 42 fk #a % 5 DPPH
B S — B0 Y B 2 WA e 0 i RS, SRR
VG I 5E — B0, 0T R SR I A BRI L il R T AT Ok
2.3.3 BRE TS mE 5 alE, Ak AR
BRI IR ) 4R AT T R W AR A AT a0
ARBERE FIRE ) 2w TakTm, BREDRE.H .

o
=3

a0
=}
55 [ SD, Aa
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#2720
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S(P<C0.05) s KB FREAS [ 22 7 41 [ 9 A6 i 6] F B & ) 25 2 A
Siit 5 3 L (P<C0.05)
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Figure 4 ABTS free radical scavenging rate of walnut

shell and distractor wood
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500 msp,
soF  EBSCDy,

HID,,, Aa

BT
Ironion reduction force/

Sample
ING FBEAN R R 7R [ — B BT AL B R AR A 25 R ST AR
X (P<0.05) 3 K5 F B[R] 3R 7 AR [8] 1 A6 B 0] 4 5 ) 25 = A
Gt L (P<C0.05)

H5 Bt oro R4 dFERY
Figure 5 Iron ion reduction force of walnut shell and

distractor wood

J T A B B 43 3 R Bk 56 19 2.771,4.129,4.837 £ (P <<
0.05) , 55 G & 1 A8 fb fa 34— 3, BBk M40 KRR H
TH Ak B B A 2 B 3 R 43 S L TE AR Y 0,529 (P <<
0.05),0.789 (P =>0.05) 1% , 7 iz 7 1k B B 1 5k B 138 J5 g
o B ALY B Y 0.369,0.432 £ (P <C0.05), Hih, gk
T J1 5 DPPH A i 2E . ABTS A i 3 i b R AL
3, 5 Dudonne %27 R BF 57 45 F L — 2,

2.3.4 FHBIEWEBREYE & 6 Al AL %R0
AR bR H T R R B4 WAL BT L [ AR Ak A%
T A0 AR R A R B R B TN e, B
TELEE I A B Be gk il S BBk e 9 1,695 (P <
0.05),1.236(P>>0.05),1.999 (P <C0.05) 1%, #Mk5e 7
OARTEE THA B BERY FE A 3T BR TG 4 R 1 A
M1.465(P<0.05),1.068 (P >>0.05) 4% , 76 % 114 1L ¥y Bt 1y
¥ H ER BRI BRI P o0 o 1 IE AR B BL Y 1.355,2.191 %
(P<C0.05), SHHiHALE B H, B LB B AR A i 37
e T4 1 ARG 5 559 5 RO R R i Rl L T R A i A
J 55 07 20 5 4y F A AR T 7R O A B B R R A 8
SR TR AL A E AL B B b R A 3R RIS M

BEAR
235 HETEA I T AL BB AL AT

B Fe*" B ABE ¥ e ETHE R (P <<0.05) , [ Z i 1L &%
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1501
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¥ B H RIS
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Hydroxyl radical scavenging

AN RO (] 7 ) — B b B AL B AR A 25 R A S e R
(P <20.05) 3 K5 F A [6) 3% 7 AR [5] 19 10 B ] B b 1] 25 = A0
it L (P<<0.05)
H6 #hrafoo Rz biikEn
Figure 6 Hydroxyl radical scavenging rate of walnut

shell and distractor wood
601 [ SD,

Aa SGD,,, Aa
7 SHID,j,
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WAk B TR
Iron ion chelating ability/
(mg EDTA-2Na - g)

NG FEEAN R 2R 7R ) — B B T Ak B R AR AR 22 S R Se i
SL(P<C0.05) s K5 FEEAN [ 3% 7R 4 W) 8 Ak I 6] R B & ) 22 2
Giit 2% L (P<<0.05)
H7 Bhafoo R Be s T804
Figure 7 Iron ion chelating ability of walnut shell and

distractor wood

TR OARM Fer ™ AR T m RSN, L&D
JiE B A B B 4 i S R Bk FE 1,254 (P >>0.05),
1.032(P>>0.05),1.834(P<0.05) % . #%Mk5% F1 40 A AE
HHALB BEW Fe' B AR 9 OB TE LB B
4.552,3.746 £ (P <C0.05) . 7€l 14 fL B B 1) Fe* ™ 2 5 fig
J143 50 J9 B WAL B By 0.446,0.783 4% (P <C0.05) ,
24 BB AEMSESRENEEMNEXNE
MELITTH, DEWE M B BB MR & T /S

X1 AB EEMSESHELEENEXE
Table 1 Correlation analysis of antioxidant components and antioxidant activity
i 1 fe B BE H Ak B W AE B BE
AR MR BBESE AEWSE O BRBSE DREBRSE
DPPH H 2 BRIEME  0.946" 0.943" 0.897 " 0.858* * 0.986 " * 0.990* *
ABTS [ i &L 1 B i 0.995 " 0.993" 0.993" " 0.992" * 0.996 " 0.994 "
BB TR R ) 0.983" " 0.979* 0.995* * 0.996 * * 0.996 " * 0.996 " *
¥ H T BRI 0.990 " * 0.987 " 0.828" 0.870 " 0.996 " * 0.989 "
Fe? " B 4A R 7T 0.715 0.707 0.399 0.469 0.714 0.600

Tk x RIRAMEMEM B E (P<0.01) s » FaRM KM BE (P<<0.05),
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DPPH [ 1 535 BRI 1 W ABTS [ Al L35 BR 16 1k 5 & 1E
S (P<C0.05), 57 A t S F R G M 208 T8 1 2
e EIE A O6 (P <C0.0D), 5 Fe?" B A e & IE M &
(P>0.05), H LK B, B FEHE & &5 DPPH H
HILEREE R A R E R E R B EM (P <
0.05), 54k T 7 S JABTS [ H1 5L BR 16 v 2 b i 3%
EMK(P<<0.0D) .5 Fe* B AR 2 FEAHX(P>0.05),
Jo T A B B, S R R B R 3 4 5 DPPH Al L BRI
PEVABTS A iy 5635 B 6 PE RS 7 I ) % A B AL bR
TP AR B FIEM X (P<<0.05) .55 Fe* " B A fE I 2 1F
MK (P>0.05),

Rk R 43 0 AR R BT A AR T VE R B BT G A7
FEARK SHHOTHTR — 8 BUER IS B b
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