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B, R R UTTTTE X A R R
A, AR 6 N H MWERE Y (ELS-
S6) \FFIE N5 (EL6-S6) MR AL — %5 (WZ2-S6) , LA
FAKE 94~ H WS #E 15 (ELS-S9) ., fEariE
(HQ-S9) Al A — 5 (WZ2-S9)

Folin—Ciocalteu i , B R /R AR A
BT 595% 5 T hn iy, IR A= P RHE A fR
23 F) s N THE (reenwood ) (A T2 15 W& (ChP) AT
/N (Leagene ) 1 DPPH 71 , b 50 F5 4R A8 %
ARARAFFRAP A &, B RAEYFHEA R
NN
12 UE5EEF

12N B R THRAX, 77 B8 2 A W R ey A
FRA T 5 A360 B Hhn] UL A SO EE T, AN
(98 ) 47 BRZA ] ; SUNRISE s 22 H 0 2 4, v 4k
A (b5 B BR 2 W) 5 75 g e AL, TR I T 7
P 75 B A A R W) 5 O T AL BJ-800A , LM
FERFPHEABR AT,

1.3 RKEH*

13,1 FEFHFE S WAL FE P % 3 ke R
FEBCTREYI N 3 Sy, A L& 141
BN 3 A Hh—H 4 /5 8 T-20 CHil
W, R EZS (35 Pa) B VR T 24 hy D3 AL 8 B
S RE T EZER (100 °C) i s K 5 (120
°CH) FFZEVEMAN 40 min A 10 min, &EHY) H
F=20 CHHRG R UR T 1 B ik T R A
PO PR ML 2 O R, o6 Ja e AT
= R DGR

1.3.2 FEM b Ui 5 Wy RO B8 B B e =
2 SCHR] 181 712k 41 BB 8 v i 15 1 TR 5 5 T
B 50 mg FEKY N 10 mL 40% £ B, IRA) A E T
200 W i 75 3 3= 42 40 min, 2K 10 000 r/min 5%
B 15 min, 43 B LIH W . R Folin—Ciocalteu
T b W R U BB W 200 L i
A 800 wL £E 7K, mHPHA 125 uL Folin—
Ciocalteu 7 , IR 21 J5 7€ 25 °CF &G W 6 min;
PN 7% BR A W 1.25 mL, #Min 25 & 7K
£ 3.0mlL, ARG, 125 CF#EbR N 90
min; N 45 S R A 430606 B I 2 i K 760

nm A& B G EE 5 AT £ B bm 3 W N R
S E AR T, I R B R i T BT A
JE (mg/mL) , I — 51T B HE M P iE B 1 % i (mg/
e TH),

S FH A TR R 6 v 5 3 R R
PB4 mL FWEWNMA 0.3 mL 5%NaNO,, iR %)
#E 6 min; FEATA 0.3 mL 10%A1(NO,)s, & 21
& 6 min; A 4 mL 1.0 mol/LL. NaOH, /| 80% Z. 1%
FERZE 10 mL, IR #E 15 ming V45 R G, >R
FH43 66 T E B K 510 nm T BTG R 5 T
P R I R ST R S ) b o i
N 23952 4 VR b 5 ) T R FE (mg/mL) , O iE —
AT SR R T i (mgfg T,

1.3.3  FBIRIMEERIE AL FER I AR SIS
622 SCHR121)00 7 2848 R RS fE & 2, B 100
mg BT 15 mL .08 W, A 10 mL A T
W, ARG BT 37 CHR AL 10 min, #H
Mg s, T4 CEL0 (10 000 1/min)15
min 73 &5 HEH AR . 208 TP UTIEY A 10
ml N T B, iR 5 & T 37 CHRG Ak 2.0
h,4 CE O B B I RE W, i TTTE Pk 22 i A
10 mL AN T, s 5r iR A Ja & T 37 CHRz IH ik
1.5 h,4 CE.0or B IH AR D 3 Fhr A A
WP R R PR A L R

1.3.4 $PrEfLBESME  DPPH H M FRAE
22 SCHR[22]/9 7 a0 2 | IR AR B e, RLJEK &
T 4 fife o) £ 5 1 Wk R 0.056 mg/mlL. ) DPPH T
VEW, T-20 “CECARAE 1 LA 1 oA 2.00
mL DPPH ¥ ¥ F1 1.00 mL JC/K 2B, $25] ) ket
SR 30 min, M52 P71 517 nm &b 09 W 6 (B
25 N BRI A o) o A 2 FhimA 2.00
ml DPPH ¥ ¥ A1 1.00 mL RF I AFE W, &0 45 35
D5 1 T RR R AR W G AL, R 3 oA
2.00 mL JC7K Z A 1.00 mL £ R, 520 45 R
Je e 2 L O OB AL, BRI DPPH H i
FEWERA C(%) 1% A1)

C =[1-(A~A,)/A|x100% (1)

FRAP G4tk ae Jy &k AR &kl . 78 96
FLAR 9 A5 AR I FL Hom A 180 wL i FRAP T 4E
W, 25 AR AR 5 L 2848 K B0 Ak W, RE S
KL A 5 pL AN FFER , BRIRS), T 37 C
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BEE 4 min J5 00 5E P 593 nm Ab B OGE, IF S
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1.4 HIEHH

K HI SPSS 23.0 by ik e £, 455
SEREPRMER 227 (n=3) Fx, JFLA Origin 8.5
AR, 4B HEAE 0.05 KOV 1y i 2 2 5%
FHER IR 2R 07 22 40 i v i B/ 0 3 25 Sk e A
6] B4 1 40 22 PE % ] Pearson 7253 #7 o

2 H#RESMH
21 RAEBWNEBEFHEHMBESEMIEN
A

AN [ it A AN () A S0 3 8 e i B T Y 71
TN 21.33 mglg dw (225 REGA 13.38%) , i
BT )2 5 R 44.66 mglg dw (ZE 5 R BUA
16.15%) , Hor WZ2-S6 1) Ui 25 % i 7 & 0 2% = T
HBEHRFE(P<0.05) ., ansk 1 1k 2 iR Bl AR K
WA AE K JELS 5 b I B 1 A B AT a2
FHAIN (P<0.05), 1 WZ2 8 rp 5 5 ) i 2 e >
(P<0.05) , #ff SCHRHZIE , 13 A~ df B 3 388 1 FH R A7
AL IO Py i Y S S R EGA 20.87% , AT 4 UG

A S A S R0 33.33%, H OWZ2 S A
TR E ST ELS il EL6 & FF (P<0.05)%!,

PLbF 5 FEFE R BRI A I R R
Rt H TR AR A S P OT X E RT3
Ui 5 B 5 A BB T 16.97% 1 32.83% , 111 =5
JE AL BREE 5 43 A T 32.73% 11 50.01% . A 1F
FERWY, A TR 28 2ok B B S L IR AL G
B L F A 3.98%~5.98% 7 il RE B A 5 1
BB Y W &SP, 2RO TE SR
AR FRTRA A) 4H ML RE K N 25 R IR | 5 BG4
Py 2 o i s A 2k, LI B e ) 2 S S0 26
W S M LAY B AR, D A SCHkEE B B
J& , By 2 ks & A A R I B AR SR A, B
FLAE R R s | s A FL TR T, AT 2 )
JEE2 A | B 2 B A T 58 R ) AN N T
b A BERE B IR AN M A5 A, 5| K 2 W S AN i R
Z M RIVE Ry A ELVE DT 3 380007 5 18 5 S Dk
A1 A R e B B L S T
REA AR IR R G A, S BOnT AR Y i

A~ By
SEEWD,

F1 HARENEFIHEBEERELHLBERNZ L
Table 1 Effect of heating treatment on the free phenol content of lotus roots and its release by simulated digestion
- s 7% B e /mg- g dw

w ETR T n ke eRRRAA  RRRLEK  BARLEK  RRAAGE
EL5-S6 & Aa e 19.24 + 1.04% 14.89 + 0.24%¢ 10.08 + 0.23%® 3.51 +0.07% 28.48 + 0.32%
R e 17.01 £ 0.29% 10.15 + 0.16% 15.89 £ 0.15% 4.83+0.17% 30.87 £0.11%

% [E a2 14.03 + 0.50* 8.80 = 0.07* 10.34 £ 0.11" 3.28 £ 0.04™ 22.42 +0.17*

EL6-S6 & A 19.06 + 0.49* 13.78 £ 0.58% 8.22 + 0.06™ 2.28 +0.02* 24.28 +0.61™
R e 17.91 £ 0.83" 9.78 £ 0.18" 14.78 £ 0.37% 4.43 £0.10% 28.99 + 0.44°

% JE A F 13.84 £ 0.05" 8.73 £ 0.08" 10.07 £ 0.47™ 2.92 +0.05"* 21.72 £ 0.55"

WZ72-S6 K Am 25.38 + 1.20% 19.34 + 0.19“ 12.86 + 0.17% 3.62 + 0.05% 35.83 + 0.26"
R e 22.12 + 1.06% 13.65 £ 0.10% 19.72 + 0.45% 6.01 +0.28“ 39.37 + 0.30*

% JE Jm 15.49 + 0.94* 10.27 + 0.15% 11.45 +0.38% 228 £0.15* 24.00 + 0.21M

EL5-S9 & A 24.13 + 1.31% 15.28 £ 0.58% 13.53 +0.49“ 3.35+0.16™ 32.15+£0.71*
R e 14.31 £ 0.88™ 7.55 £0.26" 11.10 £ 0.23% 3.69 £ 0.10% 22.34 £0.58™

& JE Hn 2K 12.65+0.11* 7.64 £ 0.15" 10.09 + 0.27* 2.80 £ 0.07* 20.53 £ 0.10™

HQ-S9 & A 18.70 £ 0.57%  14.14 £0.38*>  10.03 + 0.46"™ 2.36 +0.02* 26.53 £0.78
R I 14.26 + 0.66™ 6.65 + 0.05™ 11.33 £0.17™ 4.06 £ 0.05% 22.04 +0.13%

% JE A 12.02 £ 0.27* 7.54 +0.29% 9.84 +0.12™ 2.87 +0.17% 20.25 + 0.23%

WZ72-59 R Aa e 21.46 +0.71% 13.68 = 0.54™ 12.66 + 0.37* 3.93 £ 0.07% 30.27 + 0.95%
R e 20.65 £0.11% 10.67 + 0.16% 18.00 + 0.15% 6.48 +0.41% 35.15 + 0.53%

% JE Jm 18.04 £ 1.10™  10.46 £ 0.50* 10.87 £ 0.16™ 3.08 + 0.04" 24.41 £ 0.32M

TE ARS8 [R] — it A AN TR R b #3077 2 B 38 22 57 (P<0.05) 5 ARG - BEF R AN T it A AH [ 4R b 28077 5 i1 35 4 22 53 (P<

0.05).
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Table 2 Effects of heating treatment on the free flavonoid content of lotus roots and its release by simulated digestion

B FRAF/mg g dw

o AP 432 75 K - - -

HESEE E R SRR B iR AL AL W i i AL AR AR HUFEREE

EL5-S6 K A 40.43 £0.37% 17.49 + 0.43% 5.01+0.18% 2.08 +0.28%" 24.59 +0.18™
% JE A 26.97 +0.72® 12.06 + 0.14" 4.28 +0.09™ 1.52 + 0.24% 17.86 + 0.22%

% JE A 3 20.45 +0.75" 13.46 + 0.33% 321 £0.09™ 1.28 +0.13" 17.95 + 0.54*

EL6-S6 K 36.82 + 0.44% 19.23 + 0.09% 3.39 £ 0.05™ 2.07 £ 0.79™ 24.69 + 0.90™
R A 21.96 + 0.37™ 11.66 + 0.13% 5.55 +0.54™ 1.62 = 0.05* 18.83 + 0.65™

% JE Am 18.82 +0.52™ 14.32 + 0.66™ 3.67 £ 0.09" 2.16 £ 0.43% 20.14 +0.23%

WZ2-S6 K Am 56.79 + 1.50% 26.98 + 1.02 4.77 +0.23% 2.74 £0.84% 34.50 + 0.92%
R Am 41.92 +2.25% 22.43 + 0.85™ 7.22 £0.14% 2.10 £ 0.19* 31.75 + 0.86™

% JE An 31.00 + 0.46 20.23 +0.18 3.66 £0.17% 1.75 £ 0.23% 25.64 + 0.31"

EL5-S9 K A 46.93 £0.71™ 25.11 +0.05% 3.78 £ 0.13™ 1.24 + 0.09* 30.13 +0.23*
R Am 22.69 + 3.05" 11.20 + 0.33% 6.07 +0.23% 1.39 + 0.05" 18.65 + 0.26™

% JE A 20.75 + 0.10™ 14.20 £ 0.24™ 3.20 £ 0.05™ 1.24 +0.14* 18.65 + 0.41*

HQ-S9 K A 39.90 + 0.27% 22.88 +0.53% 3.23 £0.09™ 1.26 +0.18* 27.36 + 0.74%
F JE A 26.89 + 0.30™ 11.38 +0.33% 4.87 +0.10™ 1.70 £ 0.18" 17.94 + 0.58"

% JE Am 21.65 +0.10* 14.86 + 0.09™ 3.40 £0.18" 1.63 = 0.41% 19.89 + 0.60™

WZ2-59 A 47.06 + 0.96% 26.82 + 1.17* 4.09 = 0.05™ 1.53 +0.18" 32.44 +1.19%
R Am 39.54 +0.10* 20.69 + 0.39* 6.81 £ 0.64% 2.38 £0.14% 29.88 +0.91™

% JE An 21.30 + 0.56" 19.74 + 0.09* 3.34 £ 0.09™ 1.70 + 0.33% 24.79 + 0.22

T AN RS Bk 7R [ — A S [ 3 b 3905 2 Bl 35 1 22 57 (P<0.05) 5 AN T] /NS 7 B 3 7 R[] it Aol A To) A 4k 8y 5 ok 35 4 22

(P<0.05),

2.2 FAAbEE X FE O 2 B L TR ARG R i

SR AR A1 5 2501 Al S TRU A 9 388 o A it T Ak ot
TR B S W) SR AL, 3 H: 2 A e
AR B I A B K B, X T A [+t e R
AN]SR A B R A, 20 T R R o LA i
WAL (15.18+2.13 )mg/g dw> B WML (11.23+
2.09)mg/g dw>M AL (3.184£0.69 )mg/g dw, %
FEZ AL B | 1 2 ) o R A o 3 ek
LA 5 VBT A R s > M YT A R I > B T A R
JicE o R I B A TE C R | R I B
B 1 B 26 ) BRI 3 i ol (9.74+0.15),
(15.14+0.25) , (4.92+0.18 )mg/g dw, Ifij = J& Jin #458
BB (8.91£0.21), (10.44+0.25) , (2.87+0.09)
mg/g dw, AN FERY 2 O ALY B | U 28
Wy & i B E T ORI R By, AT RE S R A b A
KA W B AR T a-TE M BRLS &, 7 E R
I RAEY NI FEARE R0 A Y& Y AT
F I AL B B, 280k 18 IR A S 025 0 30 285 1 2

/MRS, HRmiH s m2EAe S s &
A o AT REIN S 13 2S00 15 0 %68 R 1 1 14 553 i 28 A
SREARBHURE, DT B AR AR E PR, A WIS R W o
T Bk R R Wy 28 B By v W A A Al A
N RS TS B >/, S A8 45 R — 20,
2R A B R S B Sl 13 3 B 5 B R T R T
el B, 28 1 AL B B s 2 25 AR 7
I i B 2 5 AR P T o PR AR 0B 34 58 T T
Peid R 2 (0 By 2R W) B B BB R AR, B
[F 3 P B B 1 288 0y Jo R T PR R T AN ]

PR T I 3 /0 R O AR 3 A B B Y 1 2
Wy IR, T H RN B AT B 8 BN i W 1l
Br B RO . — RIS OL T B 2R AL G W e H IR
PRSP N RE, T HRRPER AR T B RS
M5 Z 855 WY R 5T (B B BERY i B 2 4
FIARJFER ) BT K, DALk 18 9 1 T A i o 1 5
EIHRE HASCERER ], R T BRE B e AR
W 2y OB A S T, R T A
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YERN AR T 24 59 N5 2 456 0 B Y ko
rRORE IO HE SR, DT P I0  F 90 2 1  dk  n B
5 b EL5-S6 \EL6-S6 \WZ2-S6 il WZ2-S9 £
R S 3 ) R AR R B i A TR, ]
B (R o $Au i BB A8 41 1 B 25 W o S5 TE M o 1 2
] AR EAE T, (R A 30 00 2 R 1 2R ) o A v T T
SRR AR EY, 5O B B A
ZiG Ty, Fa B BREGVE F B H E R A
B, 85G35 22 W 12 W 78 U S 20 W, DA S BR0E By
T P B RO 1 B AROAh B RE S R b 2
Y S WIH AL B, B WZ2-S6 7E 100 C
AR ROR B b, HERTIE A S s ik 39.37
mg/g dw,
2.3 AR X ERE EER LY R R AR
FORY B i v B TR 28 W o 3 A e I R R
T, XoF A (6] it Ao R A 300 ) A Ak LS R R O
Tl 255 W) Jou R i i D) MR RTE K (23.92+0.55)mg/g
dw>H W IH 1L (4.04£0.12)mg/g dw> i W IH 16
(1.82+0.39)mg/g dw, A< Im#A 58k 28 5 11 i Al
HIEHAE, SIS & =R T ARHEA
B B 2 N W] AR R TR B I A R R M EA
BEF, RA v it e R A R XS 2R R 2B
B — B T 2 R R (PR R K i R B
fift FWEEAL BRIL EAL 2R ), B Ak Rl
SR R LIRS B RE . R
Spinola FFI 5T, IR AERLL O I AL FE
T R S R, E I A R b B R B
it o RS T S TR R R AU O S A A

| ENd

= % I mk
100, O s

DPPH £ th 357 i %
DPPH free radical scavenging rate/%

EL5-S6 EL6-S6 WZ2-S6 EL5-S9 HQ-S9 WZ2-S9
TEFEAT: i
Lotus root samples

(a)

B E M2 5 (P<0.05)

i, RTRESE PR T AR R 1 i A R A% K i 2
S LA A G R AR v s e e
i AT BEE 7 T AL A B AR, ER A R S
Yy i AL 25 K RS AT AR, N G o i B
43 BT 2 ) o P S Ak el R P A 5 A R
A,

28 AR AL B S AR R R S AR S ) I
TR AT SO | e T b B o> 1 W Ak
TR T > o VT AR B Tl G v AR 1
Jis B W 3 AT AR B B A ST 38 B R 2 ) I
BT 43 51 M (14.90+£0.36) , (5.80+0.29) , (1.78+
0.14)mg/g dw, I = F i #48 £E 43 38 (16.13+
0.26),(3.4120.11), (1.63+0.28 )mg/g dw, % EL5-
S6 LAAN , Ho HE A TR RIS R R
I HE SR T, T R A SR R MR AR A
G55 B oy R, S BN E S E A, gt
P A T T A B R R S B Y R R, nT RE R
i v 48 5 2 VR TR T O AL TR T A B o8 A BRI
K, AE NP AR A A B R S T K
P EA A 3 AT L2 52 58 i IS ) Jo A 9 R B B 1Y
SRR D
2.4 AN EBEMALE NN

AS[A) it A K AN [ A= K 0 3 8 1 7 3 DPPH A
LT BR RN 81.70% (25 5+ 7280 1.86%), V-3
FRAP {4 0.95 mmol/L (25 5 R %1 19.94% ) , H:
WZ2-S6 () FRAP B4t fuhe )1 3 & T H ek
i (P<0.05) , tn& 1 fos B A A K I IE K ELS
1 WZ2 #1% DPPH H H 27 bR 534 i 3 R R (P<

FRAP {i
FRAP value/mmol - !

7 EL5-S86 EL6-S6 WZ2-S6 EL5-S9 HQ-S9 WZ2-S9
TEHRE
Lotus root samples
(b)
TE AR RS FREFOR ] — SRy AS [ 3 db 277 20 5 35 1422 53 (P<0.05) 5 AN [Rl/ING S B R A TR i B AH [R) 2R Ak 38 7 1Y

B1 EZRALEN EHREAUEILER

Fig.1 Comparison on the antioxidant capacity of lotus roots before and after heating treatment
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0.05), 11 FRAP & 1) JC B & 25 4k (P>0.05)

EWBLIERE S SRR AP 5
JEMAAKE S ) DPPH [ i 595 BR % Fil FRAP {H 53
SS90 T 2.329% 11 0.22 mmol/L, i i JE A
i S 24084 T 3.37% 1 0.29 mmol/L, #8453 bt
AL RE 1T R T B8 U5 DR T i I 2 I
A LR R M A 25 B 5 2 5 DPPH H H
FE Y B R0 A S PE R 2 3 (Pearson #H ¢ & 5853 )
J 0.637 1 0.685), H 5 FRAP 3T &L GE /1 o AH
Fe VDRI 3 (Pearson FH 26 R 2078 0.742 F
0.781), AR LI FRE Bk Ad 5 R b
PRS0 S 1 NP A AR TG TR XA T R R, i3
2 RFAE i T ZE I T R e A SR AT R
- i B P A o e RN AR T MR VA
%, BB 25 52 w2 Wy b A TE M RE ), SR A
A RE S M Y AR . H R AR AL SR S
EES S
25 HMUABNEEEINEUIEFRIEMLKTE

sEAl

K INPGE RS A9 1L DPPH [ L35 B fig 7

L Wi (86.81% )>ME i (18.69% ) > (14.34% ) ;

16 E WAL W BER i DPPH [ i T B R S i s
1 & A E 1 B (Pearson AH ¢ R EH 0.307)
A A5 % B K SRR B2 () DPPH $T A ML iE 1 7e
Jis T AL B B die i, 3 T BB R PRk Uit S I T B T
flad FE b thmi R, 45 B 2 B T AR I I AR
Ja B, S BT AR RE ) T, B S R TE AR
i P PR 455 F F B T AT B A T M o R
g8

b 3 R TR E I AL B b iy DPPH
H HIHETEBRAE A BT T R, JUH 2 m S )
B WAL W ) DPPH H HY £ 3% B B 1 F B ik
63.34% (78 5 Z KA 14.20%) A5 WF5E 3 01 fin dik
PREREAR T A S0t S & i Oy R s M, vl g
SRS T A S TR PE B A S W R R
BEAb 35 R /N ZE gk G 2 mn g | HoS 2 5
1 DPPH I 253 B 2R 34 25 AR, an sk 3
N AH AR 6 AN T FERE AR 9N A s
BE#E , EERIE L R b DPPH A 50l 7
BrmEE Il R e, H DPPH A HEn gk a5
T s v 9 Ak B B A e MR T 35 (Pearson AH ¢ &
M 0.766)

F 3 HMOEIEBEIMERELITES DPPH B HE B EE N KM
Table 3 Effect of heating treatment on the DPPH radical scavenging capacity of lotus roots

during the simulated digestion in vitro

DPPH A & 4 & e &/%

DPPH & 1 & 7T 7

i T A o i A i B 0 ik W R 3 A %% /mmol - 1
EL5-S6 a2 18.91 = 3.92% 81.31 + 3.52% 17.24 + 1.42% 0.47 = 0.03"
% IR o 29.36 = 0.86™ 79.34 + 0.70" 10.90 + 3.41% 0.48 + 0.02M
& B A 23.69 + 2.47* 72.87 = 1.69* 14.73 + 0.13"™ 0.45 = 0.01*
EL6-S6 K e 16.05 + 0.40% 86.75 + 1.2 12.87 + 2.66% 0.46 = 0.01%
R e 26.46 + 3.14% 80.82 = 0.81% 4.08 + 1.41% 0.45+0.11%
& R o e 18.04 + 0.50™ 73.38 + 0.40 11.96 + 0.50* 0.41 0.01%
W72-56 * a 16.98 + 1.29 92.08 + 0.55% 12.62 + 4.07 0.49 + 0,025
R o Hh 27.23 + 4.60% 87.54 + 0.29% 11.28 + 1.51% 0.50 = 0.01%
& & o e 18.94 + 0.38" 67.72 = 0.41" 12.30 +2.38" 0.40 + 0.02%
EL5-S9 * Ha 21.98 = 1.96" 89.66 = 0.56% 16.37 + 4.18% 0.51 +0.02¢
R e 2279 + 3.30% 68.71 = 0.79" 7.06 + 0.47 0.39 +0.01™
& & e i 20.35 + 0.11% 56.26 = 1.25" 7.04 = 0.54% 0.33 = 0.01*
HQ-S9 K a 18.26 + 2.38* 83.31 + 1.84% 14.48 + 1.46% 0.46 + 0.02¢
R o 16.36 + 3.28" 68.71 + 1.30% 579 +0.15% 0.36 + 0.01%
& JE o #he 19.24 + 1.28" 5548 + 1.31% 553+ 1.01% 0.32 = 0.01*
W72-59 e 19.94 + 3.06™ 87.77 + 0.32 12.45 + 1.58% 0.48 = 0.01%
R o 18.01 + 3.22% 85.90 + 0.46™ 11.13 +0.20™ 0.46 + 0.01™
& 5 e 22.43 + 1.06" 54.31 +0.60" 3.82+1.18" 0.32 = 0.01*

TE AR RS G R ) — Rl AR AR 5 A 54 22 5 (P<0.05) s ANRl/ING PR TR A [l il AR [ B4k B 7 2 S 35 722 57 (P<0.05)
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RIS I AL FRAP Ht A AL BE F7 LA ik
W (0.84 mmol/L) > H % (0.29 mmol/L) > % ik (0.26
mmol/L) ; H WZ2 #1) FRAPER %= T HE
FHFE (P<0.05) R AE T AL B BEBE Y FRAP
1B 5 V7 25 W 5 A R U0 R A OGP A
(Pearson AH ¢ 2 %K 0.715 F1 0.735), A W55
W, B2 % ZEAE RN AL S WAL IR ke id L fE ) 42
5, JUHAE B = V8 WY B 1R T Al AR v 3
JiBE 7 B4

PAh P BGE R AR H W LS R P Y FRAP {H
Fhm, JUHEH HON S 1 FRAP (H LTk 0.41
mmol/L (75 5 Z ik 20.48%) ., A WF5T 2 W vk

P23 AR OK B9 FRAP B, A AEJZ &5 i Ak 2R 42
HET B 2 W) o A R S B A BB IR
AT S 25 2 v Hopr A AR G PR sk 4 B AH E
AR 6 A BREFE, ALK 9 AN H 8RR i
Ja TERHLTE A i A v Fed ] 38 JF R B R R R
H Fe* Al 5 5 o 5 Ui 2 o R PT3 Ab B i A DGk
e 2 3% (Pearson AHIE R ECH 0.797) . HILE i,
KWy i SPUEAR TG PR Z AR O, BR TS
PUAAATE PRI E T E A G, e 5 ik T2
Py 2 W BT B A L U RS S SRS SO AL R A
Kl

R4 OB EFEIMERUE KL RS FRAP TS L 1M

Table 4 Effect of heating treatment on the FRAP capacity of lotus roots during the simulated digestion in wvitro

FRAP # &AL &E /1 /mmol - L

TEJR Fe* % &/

S AP %22 7 K, . X . R . -
=080 K oF: 3 B H AR W s VH AR mmol - !
EL5-S6 A A B 0.70 £ 0.17* 0.28 £ 0.02™ 0.27 £ 0.02™ 1.24 +0.18"
R A Ak 0.49 £ 0.03™ 0.37 £ 0.02" 0.24 £0.02" 1.11 £ 0.06™
& JE Ha 0.74 + 0.02* 0.34 + 0.02* 0.23 £0.03"™ 1.31 £ 0.06*
EL6-S6 & Am 0.76 + 0.06™ 0.22 +0.02* 0.24 + 0.02™ 1.22 £ 0.075%
R A A 0.58 + 0.038 0.37 + 0.03% 0.22 + 0.02" 1.18 £ 0.07%
& JE Hn 2 0.69 + 0.03* 0.35 +0.02* 0.24 + 0.02% 1.29 + 0.06™
WZ2-S6 R A 1.11 £ 0.05* 0.37 £ 0.02% 0.28 + 0.03* 1.75 £ 0.06"*
IR e 0.69 + 0.045 0.51 +0.02% 0.27 £ 0.02* 1.46 + 0.06"
% JE Am 0.73 £ 0.04,, 0.42 +0.02* 0.25 + 0.02% 1.40 £ 0.07"
EL5-S9 & A B 0.87 £0.02* 0.36 + 0.02% 0.27 £ 0.02™ 1.51 £ 0.06*
R A 0.40 £ 0.02"* 0.37 £ 0.02% 0.24 + 0.03* 1.01 £ 0.06™
% JE Ha 0.60 = 0.04" 0.38 £ 0.02* 0.24 £ 0.02% 1.22 £ 0.07*
HQ-S9 & Am 0.74 + 0.08*" 0.25 + 0.02% 0.24 + 0.02% 1.23 £ 0.09%
R A A 0.49 £ 0.04* 0.30 + 0.05% 0.21 +0.02% 1.01 + 0.06"
& JE An 2 0.58 + 0.03* 0.34 + 0.02* 0.24 £0.02* 1.16 £ 0.07*
WZ2-S9 R A 1.07 + 0.03* 0.29 £ 0.03® 0.25 +0.03% 1.61 £ 0.06"*
IR e A 0.53 + 0.02* 0.51 +£0.01™ 0.26 + 0.03™ 1.30 £ 0.015
% JE Am 0.71 + 0.02"* 0.37 £ 0.02* 0.25 +0.02* 1.33 £ 0.07™

TE ANF RS bR R [ — SRl AN T8 R4k 3 77 20 3 22 57 (P<0.05) 5 AN R /NS S b 3R s AN TR) it il A [ 48 Ak 380 77 = 1) Jol 38 1 2 5% (P<

0.05).

3 Hig

Jit = A W A B R A AR KRR,

HEFE R WY, R R RIHAL
fETT . FAKL B BGE R v i 2 M M R
I/ PR BT AR RE T I R, AR A B 3 7 A
M M 3 A R v 1 2K ) o ) R i 12
el /L TS R 2 R AR B T A AR P A 2E )

7 B I A i A e O M RS T, T
VR G R S N S L 2 @ IEE a1 ]
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Py I ) A=y n] Bk B IR AC BRI, I AT RE R i
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Effects of Heat Treatment on the Digestive Release and Antioxidant Activity
of Phenolic Compounds in Lotus Root

Wu Haoyi', Wu Jinjin', Yi Yang", Sun Ying', Wang Hongxun?, Peng Kaidi'
(School of Food Science and Engineering, Hubei Key Laboratory for Processing and Transformation
of Agricultural Products, Wuhan Polytechnic University, Wuhan 430023
“School of Life Science and Technology, Wuhan Polytechnic University, Wuhan 430023)

Abstract The present study aimed to investigate the impact of heat treatment on the nutritional characteristics of fresh
lotus root, considering its different varieties and growth stages. Specifically, the alterations in phenolic content, digestive
features, and in vitro antioxidant capacity induced by steam heating were studied. The results showed that heat treatment
led to a significant reduction in free phenols and free flavonoids in lotus roots (P<0.05), accompanied by a decrease in
DPPH free radical scavenging ability and FRAP total antioxidant capacity. Notably, high—pressure heating resulted in a
greater reduction compared to atmospheric heating. Furthermore, heat treatment significantly influenced the release of
phenolic compounds during simulated digestion processes of lotus root. In unheat treated samples, the average amounts of
released phenolic compounds were 15.18 mg/g dw in saliva, 11.23 mg/g dw in gastric juice, and 3.18 mg/g dw in intesti-
nal juice; whereas for atmospheric heated samples these values were respectively 9.74, 15.14 mg/g dw and 4.92 mg/g dw.
The order of DPPH free radical scavenging ability was found to be gastric juice > saliva > intestinal juice; while for
FRAP antioxidant ability it was saliva > gastric juice > intestinal juice. Overall, the results suggest that heat treatment
can modify the nutrient properties of lotus root by influencing the digestion process and release of phenolic compounds.
These findings provide valuable insights for quality control during thermal processing of lotus root.

Keywords lotus root; heat treatment; simulated digestion; phenolic compounds; antioxidant activity



