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Abstract: [ Objective | This study aims to investigate the effects of solid=liquid ratio , water bath tempera-

ture and water bath duration on the yield of polysaccharides from red bud taro and its antioxidant activity.
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[ Methods ] Based on single factor, L,(3*) orthogonal design was used to optimize the polysaccharides extraction
process, and the extraction rate of red bud taro polysaccharides was evaluated as the measurement.The hydro-
gen peroxide , ABTS" free radicals, DPPH free radicals, hydroxyl radical (- OH) , superoxide anion radical (+0,")
scavenging ability and the total reducing power were determined to study the antioxidant activity of red bud taro
polysaccharides.[ Results | The optimal extraction condition of red bud taro polysaccharides were as follows : sol-
id-liquid ratio was 1: 10 g/mL,water bath extraction temperature was 90 °C,water bath extraction time was 4.5 h.
Under the optimized condition, the yield of polysaccharides from red bud taro was (6.34+0.20)%.Red bud taro
polysaccharides have a strong ability to scavenge hydrogen peroxide,which is comparable with that of L—ascorbic
acid(VC).The ICy, of polysaccharides against ABTS" free radicals, DPPH free radicals, and-OH was 3.97,4.46,
9.52 mg/ml,, respectively. However, its total reducing power and the scavenging ability of superoxide anion radi-
cals were weak.[ Conclusion ] The optimized condition in this study can be used for the extraction of red bud ta-
ro polysaccharides.Red bud taro polysaccharides have certain antioxidant ability , and its scavenging abilities for
different free radicals are different.

Keywords: red bud taro (Colocasia esculenta (L.) Schott) ; polysaccharides; extraction; antioxidative
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HC-2518R = 3 ¥2 VR B DAL CE B R R 2SS A BR A F] ) s GL-21M = 3 ¥4 VR 30 AL (I8 e 1
AU 56 ZALARTT & A BRA F] ) SpectraMax M2 BfFR 1Y (Molecular Devices ) ; XD—-2000A Jig 4% 7€ AN (i
PRSI ARA PR F]) s FE-1D-50 ¥ 7R T AL (A6 5 18 22 B S0 38 AT FRZA R 5 YXQ-LS-508 1 37 X He
TFEVRK B (L RSO A BR A R BRI T IR ).

1.3 KEH=E
1.3.1  ZHaH &AFRTAAL L L S E IR R U Tt i 2 0o i E ek .

LT 2R ARSI FRIAT 2R 2503 75 g, LA 750 mLZEIE/K 120,90 “C/ARIAHRIN 4.5 h, B0 P42 14 em,
4500 r/min B5.0> 15 min, PR _LIE TR I8 EHPEE KR BISREIE, H95% LB (VIRES,) - V(B )=
1:4)7F 4 ‘CFEEDC 12 h;4 500 r/min B0 15 min, 8505 BOITHE , KA TEK L BE  TCK I B FUK R TTTE,
T 50 CHLA rh% LA WL, IR B L2 BHE N 10 mg/mL, J] 0.1 mol/L NaOH % W 4% pH 4 6,34 18 Ulg
TN a—VE K3 il , 60 “CIK U 1.5 h, I L/KLV WK 56 1 28 IR AN AR €25 432 12 5 Ulg I AR JR & g, pH 6,
55 ‘C/KW 1.5 h, W KV KIG A B . LMY Sevage 4% 1: 3 (Sevage: Il i =1:3) AR EUIM A
Sevage Wi (VOEAT) : VOIE T EBE)=4:1) , R EZ Y% 10 min, E.0F42 14 cm,4 000 r/min, £5.0> 15 min JUIEH
FL R, R BRI AW W IO 4E J5 T sl /KB T 36 h, ZEIB /K BEHT 36 h, Rk TS F4T
PRS2 8

G
o R y /:‘3;( — o2 LB
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132 25 F SHe2n g L FELR S R I E R PR B - B Re v , LA A Ve I ha e it o Tl
HR A 1 mL A [R] 4 B2 (R 7 A B R U 5 .03 mL 5% 4518 , 885 S BV 2 mL kiR , #2541 )5 T 60 °C
AN S min, VKK 10 min, B HI B =, 76K 483 nm AbIN R HWE G RE | DA A0k B o Ak b, 1
PRUEM £, FESLAE DL T mLAE SR S 200, LR IRE S b D 3R AR o 0 SR HAE I K 483 nm Ak
P IERE ST A 3 RBCE A . 2Rk B 7 F2 K y=0.005 22+0.114 4, R*=0.994 8, Z&PE L R R AT, 7154
HZ 54 (70.48+0.10) % .
14 BEZRRIEXEIT
141 2 F SRR TE FREZIZFE2R 1 g IMA 10 mLZEEK IR, T 70 "CKBHEH 4.5 h,
B4R 8.3 em, 4 500 r/min, B0 15 min, PR B LW, I8 L R EUR LA IE L H 95% &
B (VORESH) V() =1:4)4F 4 “CFEEIT 12 h; B0242 8.3 em, 4 500 r/min, B0y 15 min, B0 )5 BUTTE , K
UHTEK T Tk PR AR B UTTE , T 50 "CHEFE h ¥ KA HLIA A, 2 2 205 8 10 mg/mL, H]
0.1 mol/L. NaOH ¥ ¥ 5% pH hy 6, %% 18 U/g A a—JEM T , 60 ‘C/KVE 1.5 h, AT L/KL¥ VRS 55 L 28 LA
e, 43212 7 Ulg AR R [, pH 6,55 CIK¥S 1.5 h, WK i K% 8 . P2 M) Sevage 4% 1:3
(Sevage: fItiii=1:3) IIARFINA Sevage W (VOGEAT) : VOIE T B )=4: 1), R Z#Z¥% 10 min, 4 000 r/min &
O 15 min B4R min, BURVEWR, BRE FIRB IR 4K, O BRI Y65 s KB T 36 h, KB KB
BT 36 h, 2 VR T4 BILL 22 20k
142 B R ZREET RIS o MIETULRZE R E 4R 1:4,1:8,1:10,1:16,1:20 g/mL,
KB 50,60,70,80,90 °C, /KIAHf K 1.5,3.0,4.5,6.0,7.5 h i ZHEIG 3, AR 060 T 42 31K,
143 EZGRIEEGT RPERE ZIIR SR RN L KR BOK TR 3N R TR E =
K IEASIRGE , 2 1T 7 Ml R 2 AR
1.5 KSMREN

SR JE T I A - B WIHES  FEAI T T DL VCAE R BEMEXT R4 . 78 D% K 700 nm AR A []
FELLZFEE Z MO AT I 3 RHCE-31A .

B % DPPH H H SR8 1 095 - S5 W0RET , SR8 ik, LA VCAVE A B XS BRZE . AN [k 38
21 ZEE ZHERE DPPH At & BRCR , FAT I 3 RBCE A, T8 bR 50% H i 3L RE SR (1C,,) .
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Tab.1 Factors and level of extraction of red bud taro polysaccharides by orthogonal test

K AR/ (g-mL ") BRI C CIKIERT K /h D7z 5|
Level A solid-liquid ratio B water bath temperature C water bath duration/h D Blank
1 1:4 50 4.5
2 1:8 80 6.0
3 1:10 90 7.5
B R ABTS" I i HE B8 ) A9 5E - 228 W0HE T , S2 I 5 v, LA VCAE A BT BEZH o A [m] e J32

LI ZEEZMEBR ABTS A I FRMRCR , AT 3 B2, A E BR 50% H i 3R RE R IR B (1C,,) o

THRRER H R IEEE AN RE - 2% EULE YA e, LA VCAE N B X IR ZE o IS [) e 32 41 25 3 2
T A R AR AT E 3 RBBCE I, T3R5 bR 50% 2 A LAY R (1C,,) o

5 SR A BB [ SRR ) 09 E - S RIS AE Y Ok, LA VCAE D BHPE XS B2 . DUAS [R) vk BE 41
ZEA WG R F A EAROR AT E 3 RICEIME, TTHE I BR 50% 4B A B & H R AREA IR (1C,) -

T B A AL EURE T B A P s o S A [R) 9 B A 200 25 2 2 MR 100 WL T 5 mL 25045 H 430 i
A 10 mmol/L i A AL F A 600 L, FH pH=7.4 1) PBS 28 1P HOE 75 51 3 mL, 513 A, 7R 3K 230 nm 4%
PR 5T 22 2 R AL I R VE T o I RS RO BEIC R A, X B2 PBS 22 np s B AU
fi L TEUE R 230 nm 508 R IOROGEEIC R A, 25 I FHZE IR /K AR AR, R 4K 230 nm Z504 N IO BT
K Age FHVCAER BHAEXT BRAL, SFAT I 3 RBCE3ME, 71505 bR 50% 1o S0 40 S0 AR Sk 2 (1C,) o

BE S AL TR = (1 - A Ay« 100% (2)

1.6 Zitsrth
K H SPSS Statistics 19 #0443 56 Eh 4 E 47 50 D8 2 07 28 404, S5 SR DA s AR ME 1R 25 370, i
Originpro 9.1 YEH o

2 HBREHMH

21 BREHRRIERRAW
2.1.1 AR KISIEERORSI KATLF F SRS RR I LMY HIE AT, 2R
TR KT IR K K v iR 25 R 2R, ELAR [R) PR 20 25 A R R AR el . Pl P L)l 20 2
L WER AR A L ) T 5 S RS I8N SRR LA 12 8 I, 21 2F 4 WA Rk Bl e K (5.56% ) , 454
TV Z [ AE AR 2 22 57 (P<0.01) , 25 7K VA% 21 25 2E Z A5 B A/ MKIR M 1:8.1:10,1:4,1:16,1:20
(L1 252 Z B9 R 5150 N 5.56% .1.94% . 1.49% .0.70% .0.35% ) , R I, RH HE R R 396 88 128 g/mL, 3X
5k 75 05 PN BV A Sk 20 B BRI EE BB AR — B, B 1(2) TN, 2128 2 2 AR R G A K T T
(1 Tt v JE B/ e 35 K, KV IR R 70 CIHS Z /N, AR 1.94% , 7K R FE R 90 “CH, 2125 - 2 Bi 15
A 6.72% , BR KR I 50 "CH 60 CZ I AR 1B 35 22 7 (P>0.01) #b , HoAh KV (Bl 34 FE FE A
F25(P<0.01), I, AR K A R B e FERE B0 90 “Co H B 1(3) W H, 21 28 3 2 A R bl %
AR R T0] 9 T 5 e 38 KR /N o KIS ] A 6 h i, 2 A AT 3K 6.38% , 45 4~ 7K - (] 2 47 70 A
FEF(P<0.01), KL, KB A BB N 6 h, 3 5 1 3 2O 4 Sk 2 A FR B A, SR — K
2.1.2 BRI FIHL)IER VAR (8 1), B 2 2hE R a8 R 2 iR . XFiEsS
R R AT I 2200, G5 R ANFE 3 Bk . M2 RN 3 AT M, 21 25 2 Z WL BT 20 A9 3 52 i ) %
X AR R E W KM R KV IR (B) BB EL (A) KIBEHE (C) o F 2R A BRENE
MR 2, A PRI 2F 4 2RI T 22— 2, B IR R 2025 2RI T 2 B s, C
FXTLLZFE BRI T 200 2 PRS2 i, 17 C PR 32 7R SR R 3 vh 45 A /K OF 22 ) A il 25 25 55 (P<0.01)
RIS FPR 24 R R X C I R AT T, Wt 2 U, EZ2 R E b, C R IR 22 R ER T 8k
IE T AR S R R X C R AL FE 2 I T E e AN & BB W R, Ll F
CIHZE RME/NTIRZES RIE, % RSB R/IME C,, B AS Y ZE T K Bl Y L 20 2R 2 M
ET 20 ABC,, Bl BHE LR 1:10 g/mL, KB 90 °C, AKIEET KA 4.5 he Dl fE T2 & i tr




1276 -

A I AN e H 446

LEWEIFEI%
Yield of polysaccharides
O = W R Y

% g /[
N -3 T 6k
= =
s 6 <
£ 2 £ 2 sl
g 24 g 2
B o %o 3}
s a3 e
c 0 ) 2 0 S 2}
= =
° E L1 o 1F
=0 - 0
1:04 1:08 1:10 1:16 1:20 50 60 70 80 90 1.5 3.0 4.5 6.0 7.5
Fhg /(g mL ™ KR FE/C KIS/
Solid-liquid ratio Water bath temperature Water bath duration

(RHRLEL , (2) K TRLEE , (3) KT ; “A~E" A TR A KB A B M 22 5 (P<0.01) .
(1)solid-liquid ratio, (2)water bath temperature, (3 )water bath duration; “A-E” different letters
represent significant differences between levels (P<0.01).
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Fig.1  Effect of factors on the yield of polysaccharides from red bud taro

L1257 Z R U ORI RS , S AT 3 U, 2125 3 2B i P 4945 50 (6.34+0.20) %, 45 3 /R AB.C,

NSRRI
R2 L(F)EXRBER
Tab.2 L,(3')orthogonal test
2 R1%
Serial% Number A B ¢ b Yild
1 1 1 1 1 0.55
2 1 2 2 2 0.21
3 1 3 3 3 1.96
4 2 1 2 3 0.62
5 2 2 3 1 1.38
6 2 3 1 2 4.39
7 3 1 3 2 221
8 3 2 1 3 1.94
9 3 3 2 1 4.67
k, 0.91 1.13 2.29 2.20
k, 2.13 1.18 1.83 227
k, 2.94 3.67 1.85 1.51
R 2.03 2.54 0.46 0.76
R3 AESW
Tab.3 Analysis of variance
CSES B2 7 M
Facts Sum of Squares of deviations i F P

A 6.291 2 5.851 <0.25

B 12.69 2 11.803 <0.1

C 0.405 2 0.377 >0.25

D 1.075 2

F,(2,2)=9,F,,(2,2)=3
22 ESMREN
221 BEJRA PUAATBEME R EULER A =0 B I R p AR R SRR g — 2 S
AR SR A TR K 700 nm KA S RO B % L PR TR 700 nm ARG BE 5 AR AT
DL W A8 AR B3R S RE ) R/ o T 2 R, 2125 2 2B Y S i ) 5 21 25 3 2 R B 52 IR AR DG, 3X
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5 IR AR R IR 2 B O BT 4 R AR AT

EJRLL2F 4 2R SR I TR L 5 VO S8, ELAL2F

FZMERS R Z (B EGE I A EN 35 22 5 (P<0.01) , SRIILL 2R E 2 A — e IL )

222 A DPPH B w4t DPPHJEE AR
FTAHMENEZR G, — BEMETF A b5
bR SIS b Be S A I ERE 1k
AW RN, U B L R S S (HAT) ,
DPPH [ Hy 33 bR 52 35 9k ) 12 I T 37t 45 Fh
P& WO 2 A H A o A AR TR M s TR A o
JER f 3 (1) AR, Y L1 A 2R
1 mg/mL A1 3] 6 mg/mL i, £1 2 3= Z 8% DPPH
H H 5L 35 B AE 1 h 28.95% 1 #1] 62.94% , M [
WP VC Y DPPH ) H 3535 B 2 h 88.99% 34 i
£ 92.53%., L1 2FEZ BN 2 mg/mL 14
mg/mL ), DPPH [ 1 335 bR B S AF Al (B % 2
5 (P<0.01) . ZIZEAEZHX DPPH A L5 %
B 25 21 25 2 22 B8 RO VR B (0 10 RT3 5, I AE —
WG N RO R o IR, 2128
2R 1C, 0 4.46 mg/mL, X UL T 2028 24 ]
PIRAL SR 73X DPPH [ 3L & A 1
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Fig.3 Scavenging effect of red bud taro polysaccharides on free radicals



- 1278 - UL PN a4t

FEPE A 734 nm AbAT FREAE ML, AR 6088 B 8, DU B B b AR AL g k™, EARAS B R SR PH S AT DA
SR A A I, A A s LB B 2 R A B AR 16 T IR AR BB 3(2) R, £ 2R 2 M ABTS
R SE AT BR B I B0, Y212 2 B 1 mg/mL 3G IS 10 mg/mL B, 21 282 2 5% ABTS™ [ Hy gk
T BRAE T 34.81% 38 N %1 93.10% , 41252 Z U B2 1A 5] 10 mg/mL B, 28X ABTS [ i 5L 75 R fig
5 VCXT ABTS™H H IR IS BRAE 1 RO Y, Y2022 2 B R 1~6 mg/mL BT, 5 10 mg/mL 21 252 220
ZIAIN) ABTS' [l L5 R BE ) HA M .35 25 5 (P<0.01) o 334 T 441, 40 2 3 2810 1C,, 4 3.97 mg/mL.,
ABTS' [ H1 38 B Al 1 B 5 21 25 2 Z 0 R g K. A mFo " 3B A=A 20T ABTS' H i 31
B BRAETT 1C,, k1 4.99 mg/mlL, PLHHLT 251 2208 HUAR AR 2 0 HLA T8 1975 bR ABTS H FH LA RE 7, iX T B
5205y 11 LR d A e,

224 HRAEAM BT A WA S TEFIAEE T, R =W EE A E I O AR N B BT S
A a7, B A AR B B B s AR 43 A HLO, RO, , DT 00 i) 4B 2 =19 1) 480k i
IO A ] P A K 325 nm A IR I , FLPE S IR . M B - O, TE BRBE 1 T
AR, LA 5 - O, T & AR By I BH ok A €8 v (] 7= P i B 82, DA R Mg 0 9 55, I 3(3)
FIHL, 21254 2% - O, I IEBRAE J1 0 25, MR B 2 RIS AAAE A (235 25 5 (P>0.01) | 21 28 E Z MR %
M 6 mg/mL IRF, X8 4 B B 1 [ A R BE 1 R 18.26% , 33 A XA A I 5% 7% 1 1 22 W X AL B
FIIGE R A B, 24 VO M 1 mg/mL 3 ANF] 10 meg/mL I, 8842 B 55+ [ H 215 IR R 26.36% 1
JNE]90.17%. 33K 16 W L1 27 Z Ml A7 A0 8 A8 D1 2 I BRIG Mk 53X 7] 58 55 2 W25 40 15 A T sl | sl i , ]
DAL O-H R SR B 7, TR - 0,7, BRI MV W 1 O—H BR IR , — 2638 U I 88 AN e, F80%
B 2 A BRI

225 Rtk adkae s BRAMES THROKAEY) AR AR DNA KA RN, -5 304 M5 45 51
FETT, R 2 E M AR R G BRI B IR KA R Lk R RO AR B R A R R BOK A R 4y
PRI, A2 A 7 1™ 7E I 510 nm A0 A BRI, 4 520 AR 2 A i A LA T BR 4 A R4 B
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