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1 EXERWERRAKE
Table 1 Factors and levels of orthogonal experiment
I A fnEgR BBHA L C = Ja] oY i vpriEd
Level Cellulose amount/ % Solid-liquid ratio/(g * mI.—1) Ultrasonic time/min Ultrasonic power/W
1 1.0 1:15 15 150
2 1.5 1:20 20 200
3 2.0 1:25 25 250




132 It B B Z2

THC(®

1.3 WmENZE

2 ROE R BRI Bt LA SR EILZ
WHEERBWS, I XDA-7 K LK B S %
24 ho PR BRE AR RR L U8 S BT 600 ZBE A
24 b, #2BR 1 2. 3 BN PR R G, 3T
HHEEINAIEE RRERE, L AFRZR, Bl
AN [R)He BE 52 1L 25 A6 75 2 K T 53 301 T e 42 B
TR 4348 U BE 7. DPPH » B k&%, » OH B 1R
R, S RICR(10-11 M 5 83577
1.3.1 RAEBES e

BUR R ¥ B AR & 1 mL B AGRE, A
2.5 mL 0.2 mol » L & %% B8 2% v ¥ (pH
6.6) . FAIA 2.5 mL 1 %8440, 185,50 C
KH 20 mins BEFIA 2.5 mL 10% =52
it YR, IBE 3 3 500 r » minT B> 10 min; B
LVEW 2.5 mL EIAGE A 2.5 mL ZZIHKF
0.5 mL 0. 1% 548k, & 10 min J5,F 707 nm
PR AL I 7 R OB
1.3.2 DPPH - ¥BERHKME

B EVR R 45 0.2 mL BIAE, InA
3.8 mL ¥ EH 80 mg « L' DPPH -« Jo/K 2.2
W25, EIRT BEEALCE 30 min, T 517 nm
EARAL S 5 e RSB RE A s 55 BUR [ M B A O 25
0.1 mLEIARE. A 3.9 mLEKZE, F
517 nm P K 4b 43 HI E S WL A, FEL
0.1mL LAKZEE, IIA 3.9 mL 80 mg « L'
DPPH - Jo/K ZBHEW F 517 nm ERAG I 2 =
HIKEREE Ao, DPPH » EBRR (YD) =(1—(A,—
A/ Ay) X100,
1.3.3 « OH iBER MW E

BOR e AL & 2 mL B AGE A 2 mL
WREE M 6 mmol « L™' ) FeSO, W, B M A
6 mmol « L' H,0, B, ¥45),#E 10 min )5,
JOA 2 mL 6 mmol « L™ KAGER U W, 3250, B EL
30 min, T 510 nm P Ab 4 500 % FH % O6 B
A T RZEBARB KRBERESL B,
WSS LR EE A, 5 ZE B KRB HE S R E
B EREE, WA HREE A, « OH Hk
(U =1—(A,—A)/ Ay) X100,
1.4 HESH

FH Excel 2007 37 80E B RAEE .

2 HBRESH

2.1 RAXRBGEIKEITE

HiE 1 w40, 8ILZ5EE KRR ILEE7E400~
530 nm ZE# T+ 5, 7E 530 nm LWL IR K. 76
530~600 nm Z T FEAR, R IL# 2 I IHF R
R B RIS K & 530 nm,

0.6
051

0471

WO
Absorbance

03F

021

01 oy
400 420 440 460 480 500 520 540 560 580 600
K Wavelength/nm

1 ZUHEEERREHBR

Fig.1 Absorbance curve of purple yam anthocyanins
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Fig. 2 Effect of cellulose amount on

anthocyanins yield
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Fig. 3 Effect of solid-liquid ratio on

anthocyanins yield
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Fig. 4 Effect of enzymolysis temperature on

anthocyanins yield
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Fig. 5 Effect of ultrasonic time on anthocyanins yield
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Fig. 6 Effect of ultrasonic power on

anthocyanins yield
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Table 2 The orthogonal experiment results of
extracting anthocyanins of purple yam
O BRER
a5 A B C D Yield of anthocyanins
No. (g - g1
1 1 1 1 1 3.43
2 1 2 2 2 5.62
3 1 3 3 3 5. 46
4 2 1 2 3 4.83
5 2 2 3 1 5.29
6 2 3 1 2 4. 95
7 3 1 3 2 5. 66
8 3 2 1 3 5.90
9 3 3 2 1 5.17
K1 4,41 4,25 4,27 4,54 AsBeCsD2

K3 5.12 5. 30 5. 11 5. 11
K3 4. 98 4. 96 5. 14 4. 86
R 0.71 1.05 0. 87 0. 57

—— YEAFEC Vitamin C
—a— 42 |257E & & Purple yam anthocyanins

101
2 o8}
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E en
%5 L
ﬂé 0.6
e
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35 049
E 4
02

0.03 0.06 0.09 0.12 0.15
& Concentration/(mg-mL-")

7 BLBEERENEEREES
Fig. 7 Total reducing power of purple

yam anthocyanins
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JB B R B 1 1 T 3 9, 3 o 4R 1 B H O AR
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Yk K C Y 1C5=0. 227 mg » mL 7, X} B AEHE
MR T . % 1L 25765 KX DPPH - [iEEREE S
HERT4HER C.
2.4.3 RINZHEFFX « OH BERIIER

A& 9 B AL 7E « OH WEER AT S, 75 0. 1~
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Fig. 8 DPPH + removal effect of purple

yam anthocyanins
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Fig.9 + OH removal effect of purple
yam anthocyanins
BRI EFT R 1G0=0. 214 mg « mL™, T
HrE R C Y 1Co=0. 364 mg » mL ™", 3X i I ZEAH
FVRET , EILZTEH B X - OH MiE R AE S W
BIRTHLER C,

3 #r5iTfie

FIWHESHTRE HTFELAEBFTENE
B NREBRMATLOERS, HE B,
FasE M (B IR BOR IR B R B X A6 T
RATAE—RE TR RIS , e LA 3R R PR 6
R g AN AR 7S I AR L BRS SE B R B 15
AT . BUFRRHIER LIRSS
SR EERBCE DT R RERR T Z 44
SR 1. 5% R 1+ 20 g » mL ™t SEEUAT
& 25 min GEFEINEE 200 W, 4T, 210254
FHERNEENS. 9 mg g,

B PLEALTE M E 5 R R, R L2
HRERHABS W BRI A BRWER DPPH -



5 1439

It B B Z2 135

M« OH {88 LR RE T B By T4 K C,
HItE A FH SRR RS EREIEMK, &I
IR AET 2 LA KA Ry B Ih 68 nI/E A 2
AEME & SRS I IR ) OB R IR DF T R
an L BE AN AR R, MR R A BRI DI BE .
HAT R RS

TRTTEER R NPT R SRR,
HEABERIHTAMTE 1, Or 545 R vk b gy
AT R S B I TR R M T SR
TEZOE OO 5 N TE R RHEAT T RSN AL
. 4 Ja RLE AR b F TN TTR AR S,
TR RIR Eea e P ST S AR A
FINZYE R — 25 & R IR B9 7 Rl 2 B e
Hik— I RAA, A RIS A Z G5 X
SiEshibir &t R BRAEEE L.

S &30k

[1] KERIO L C,WACHIRA F N,WANYOKO J K,et al, Char-
acterization of anthocyanins in Kenyan teas: extraction and identi-
fication[ ] |. Food Chemistry,2012,131:31-38.

[2] CHIEMI M, TAKAHIRO H, SAYURI A, et al. New acy-

lated anthocyanins from purple yam and their antioxidant activity

[J7. Bioscience, Biotechnology, and Biochemistry,2015(4);1-9.
(3] =ED7, ZFmee, . 5.0 1 mmmE B i R m K B
BERARH AR ML T 1. A VL 2 4R (R4 D, 2011, 40(4) - 374-
379.

(4] BRoKsR, X408, B A5 5. B HE U R S RER A
¥ HepG2 M T-HLHI BB 52 [T]. & B4, 2013, 34 (1) 263
267.

[5] HWANG Y P, CHOI J H, CHOI J M, et al. Protective
mechanisms of anthocyanins from purple sweet potato against
tert-butyl hydroperoxide-induced hepatotoxicity[J]. Food and
Chemical Toxicology,2011,49(9).2081-2089.

(6] H&,XEE XI55, % KILWAEFRNRLL L H AL
PR &k, 2015,36(3): 121-125,

[7] KALT W, HANNEKEN A, MILBURY P, et al. Recent
research on polyphenolics in vision and eye health[J]. Journal of
Agricultural and Food Chemistry, 2010,58(7) ;:4001-4007.

(8] EETV. U, WREHE,F. RN FZEER S RBL
HARBE SR &M TlRHE,2016,37(17) :356-359.

(9] BoEE, BUKE, 8L, 5. BB RBEILALETER
B LR, 3 M 2#BEAdR, 2015, 22(2) : 356-359,

[10] BRAZE, EEF, Phamsik, 3¢, H% Br L 5 R Bh B 2
I Z AL BB AL S R [T, e =2, 2016 (11D
123-126.

(110 KLU Bk P, ET528 45, PR R0 M 75 5 By SR IO 3L
BB L] &Rk, 2011,32(14)  147-151.

Optimization of Ultrasonic-enzymatic Extraction of Anthocyanins From
Purple Yam and Its Antioxidant Activity

WANG Yanping, HAN Erfang, QIAN Zhiwei, SUN Ruilin, LI Dong,ZHAQO Shihang
(Department of Food Engineering, Henan Vocational College of Agriculture, Zhengzhou, Henan 451450)

Abstract; Purple yam was used as the experimental material, 0. 5% -citric acid aqueous solution as
solvent, the extraction technology and antioxidant activity of polysaccharides from purple yam were
studied by ultrasonic-enzymatic extraction and macroporous adsorption resin for purification, and
provided reference basis for the comprehensive development and utilization of purple yam, The results
showed that the optimum condition were as follows, cellulose amount 1.5%, solid-liquid ratio
1: 20 g+ mlL™',extraction time 25 minutes, ultrasonic power 200 W. Under such conditions, the yield
of polysaccharides was 5. 91 mg « g !. Anthocyanins from purple yam showed significant antioxidant
capacity,and the scavenging abilities of DPPH + and that of ¢« OH were slightly stronger than
vitamin C.

Keywords: purple yam(Dioscorea aleta) ;anthocyanins; ultrasonic-enzymatic extraction;antioxidant



