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Separation and Purification of Flavonoids from Potato

Peel with Polyamide Resin
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Abstract: The effectiveness of separation and purification of total flavonoids from potato peel with polyamide resin was
studied. Both static adsorption experiments and dynamic adsorption experiments were conducted to study the effects of
various factors on the adsorption and desorption of flavonoids. The optimal desorption conditions for static adsorption were
determined as being 70% ethanol as desorption solution, pH value at 6, temperature at 30°C, and oscillation for 4 hours
following by store for 24 hours. For 20 g of polyamide resin, the optimal desorption conditions for dynamic adsorption were
determined as being 70% ethanol as desorption solution, and 2.0/10.0 (cm/cm) for diameter to height ratio of the

chromatographic column.

Key Words: potato peel; flavonoid; polyamide resin; separation and purification

LR TE (Solanum tuberosum L.) MANFHEY),
P E R B 2R B W —Fh R AR P A AR,
HAHA B R aE . TR . 5 B0 04
W VESE N R B R R YTk IR B Bk . 1 e
R WL . SRR S R G
W, M B PO R NG R S E A
AR 2 A E ., RBER o) I B T e
W RfF g, SR Tt e b ) T 2 Bk Ak 5 W v Y — 2
BEPE S BETT  AE R E T, TR E Y
SEAANTR] AT SR T S B Y R AN ]

WisHE: 2014-02-27

AL EWF LB o RBEMAE E AL B ORGT
BRSO, B TR a0 e TZH . TR
HEJZRTAEXT 2 R s 2R B T o, ROREF . A
WFFEXT SR RS I IR AL S Y R G,
R o0 B A4 SB35 B b BB, AR
MHXIRBTTT , FAFIA NG 2> Al T8 K Y 3
A SIS, GG pHAE . BHRORE . PER R4
B VR . FEAR R EE,  LAREE IR o
P T % B K e I ) e PR AR o WIFSEAE RN Th A4 55
S R R P4 O RAT R

HETH: WEARAE ARTRHI5 H (2012NK3083) ; IR HARFHF I 45 H (11])3029)

BB ki(1962-), Lo, #dz, FENGNITLAIF .

*iE%{’E%‘(Corresponding author) : K7k, E-mail: zhangwei6261@hotmail.com,



FUTERBLR AR 7 B AL A B B P e A B ——3k 1, BIEEF 139

1 AR5 7%

11 REHRIEEE
111 RIeAHH

FETRRES AR (R E B S 25 SR E D), 99.8%
CEEAR, ASRREN AR, WEFREN AR, SEMLAN AR
(E LR A R AR | RS 14-30
H\pH 6-7VEL L E/NT0.25 g /mL (HTIT48 & M 7 %
FRIUHAEARSERL ) .

FUTARIEREWE . MERAREN 0.0253 g T bRifE
T, FH70% B R, BT S0 mLARRPEEE
R, A53HE H70.0240 me/mLFRIHERRR -
12 Mz

LAV, UV-2450, HAEHAH .

1.2 KA E
1.2.1 HAZE R P IRIUR 696 &

BBt ThAS B, Wit oKy, UIRE (PREA L
), B10.0 MR R EE Rz, A 500 mL BRI
o, F1:20 (wev) FORRER EE S I RS 7 (10 ¢ 5
FR BRI 200 mL 70% () 28 ), i B ARt 4R B ik
(T BRHTE] 10 min, fETI#E 400 WIS, 773
) PRICE, R ARATEIOR , R A
T 78 A A B — 1 AR BN o R
122 HERAAF0N <
1.2.2.1  Hy 4% 5 Hz w5 1 0 I o
(NOs);—NaOH F 3

WP AR AR T, — RN
H, RERIAP AW EAZEY, A NaNO, B Al
NaOH, TERRPERRH L6, WrE—aE i kas
R, A5 SR AE 60 min NESE . # (ORI
R S —RE A L DG 2, AT U T Rt B
i, FHAINO)MER R AR, KA 55T ik
BEREMHRR, RASOCRE X ST 5
W5E,
1.2.2.2 K A

53 B BUS T bk o BE 3 0.00 F110.00 mlL F
25.00 mL & i H, 43 A A 1.00 mL 5% 1)
NaNO,, F&41)5 #E 6 min, RJ5 1A 1.00 mL
10%11) AI(NO);, 55 i E 6 min, A 10.00 mL
4% NaOH, H70%BEERZRZE, A RHE
15 min, LL70%BE%E FIVES LG, FHUV-2450 4%
AT WA EREHAE 200~800 nm I K TG N 6

— W\ O

NaNO,-Al

T, R .
1.2.2.3 el

Ay SERE £ HL0.00, 1.00, 2.00, 3.00, 4.00,
5.00 F16.00 mL ¥ & 24 0.0240 me/mL 2 T AR AR
£25.00 mLE R, S 12220540, D
70% 8525 FIVES EL, FH UV-2450 RERAMi e
TR RISCBAAN I E SO CRE Y, ZehilbrifEfhZe.
1224 L4Z RS2 nE

HERFSHL10.00 mL 5 FRE UK 2 25.00 mL 25
R, 1220 RO ARRE, e R, IRl
AArEM S T B i
1.2.3  RBEEATAR 6 TAK 22

P SR TR R FHIE Ht FOVR B 95% IR 24 h,
E RGBT A EEMR IR 1k,
FH/K RS VT 2 O, AR EE A 2 mol/L i
NaOHVE WL 12 h, LIKPEZRPYE; FRW%E N
4 mol /L ) HCUERIZ 1012 h, FHZEIR/K E 2=
J& . 1E60 CHFUET#H.

Fi T IR A PR B QAR 3 g, -

Q. (mglg) = [(C~C)xV,] /M

q (%) = [(C~C)IC, ] x 100

K

Co— IR T i e 4 (mg/mL) ;

C; W B o AR (mg/m L) ;

V— A (mL);

M——T B ().

Fi T IR R AT I Q FRNT R 6.0

Qi(mglg) = C,V.IM

q:(%) = C:/(Co—C;) x 100

K

Co— 5 BT R (mg/mL) ;

C, W S o AR (mg/m L) ;

Cr—fENTRUT IR (mg/mL) ;

V— TR (L)
124 #HEILEMHER
1.2.4.1 FREA TR BT i

FRECC AL BRAT ) SRR B 1.0 g 500, BT
100 mL =i, #oBRg k110, 1:15, 1:20,
1 25F01 1 : 30(g/mL) (4 EL A 43 I B 45 2 R pHL 1
W (HE 550 0.053 mg/mL), SRIGTRGWIS 3 h, #
BE24 h, FEHGERVEARET, IR ZR0 e
B, DAMERHZ PR e R, B AR R b




*140°

HEThEE, 284, A3, 2014

1.2.4.2  pHEX AR B 221 5

WAL S Y 2R, S5, Mt
SR H I R B A, B pH KRR R IR B A
FISZIR . HERFREE AL FRAT (Y SR R A 1.0 g 3
817y, BT 100 mL =i, &NA20.00 mL 24
EROHPE CE 550 0.128 mg/mL), FH53 51
FpH 4351k 2, 3, 4, 5, 6, 7, 8F9 (] HCIE
NaOH VA BE VIR0 pHAE) . BT 30°C/K IR IR
HH IR 3 h, PRIGHEE 24 h, (HHEF R
W B, MR R E OGRS, AR R R PR S
B, 5 pH GBI BRI
1.2.4.3  WZBRHERHRIXHAR AR BER 52 M

PRI, LA PG MR G 1.0 ¢ 25 0y, &
F 100 mL =i, 45IA 20.00 mlL 442 Bk
PR (TR 2 &4 0.054 mg/mL), BT 30°C/KIBHE
R BIRS 1, 2, 3, 4MI5h, JRIGHEFE 240, {#
FIRFN A, W R OB, DA
RPN FERR, 5 EEAN I R (B XTA% fig 174 8 e £t
LS
125 #&MH T EEMHEFR
1.2.5.1  ZFEEHREEXHR R AT R B 520

FRELC A 34T 1) SR EREARTIE 1.0 g 8 47, &
F100 mL =T, 3 50A 20.00 mL Zh448 28 H A
PR (R 50,053 mg/mL), BT 30°CKIBHRIR
R 3 h, JRIGHE 24 h, @HGARIRFIRMN, o
W, SR, 43 A 20.00 mL 60% ,
70%, 80%, 90%FN95% L BEH, BT 30°C/KIHFHE
KRR 2 h, 1108, MEUERMOLEE , RyEbRTE
BHERAS R B, AN ] 2T B XA S A b R 1
Al
1.2.5.2  fATTERH ) XA g AT 2 52

FRELC AL 34T ) SR BERE AR 1.0 g L5007, &
F100 mL = AT, 435I0A 20.00 mL 2445 Kk
PR (EHH 55 0.053 mg/mL) , B T 30°C/KVAHRIK
IR 2 h, JRIGHE 24 h, KRR, o
TRV, A EMIE, A 20 mL 80% LA, B
F30CKBEETRS 1, 2, 3, 4F15h, g, W
SETER OGRS, ISP LRGN R, HER
(7] B ] X AR R A ATT 2
12,6 FHETLEMHEER
1.2.6.1 435 ORI IR B 23 s i

R SRR A M Bt F AT A i e — R AT

. PRECC AR FRAT P SRR A 5.0, 10.0, 15.0 Al
20.0 g, AL, AR A Hlh 2.0 @ 2.9,
2.0:52, 2.0:7.7F12.0:10.0 T[A—%5 (2.0 cm x
20 em) FUREFHT, K THER B HORL B MR U 5
0.128 mg/mL)2.5 mLAEF/KFE R 100 mL, LU
BR 2~3 mL/min FAE, AR R, D0 I VR
B SR, TR N
1.2.6.2  BEBGRIAFON 0 R 285200

I AT AL BRI 20.0 g 23 07y, 1%
BENEHTHE S, A A8 HOE B R 2.5 mL AR
25 mL FAE, 25, 50175 mL 28 1K bk,
DL 2~3 mL/min b4, WCHEIR IR, MU Hh
B O, THREKBRATORRE A e %
1.2.6.3 AT BT

FHZE 3k T A0 3 P 2R Bt e A i 2B AN AR 4 2.0 em
B2 AE, FE R 4 10.0 em, B 46 45 BOR
FE, SR R0 6 2 1 fe A S B B AR
0.184 mg/mL, pH}3.0H16.0, FFRFH0.4 mL/min,
FH70% 2L 0.4 mL/min FREGED . 4S5 min X
LW, I BTSN TN ot
B, IR R e R, DAVER AR (mL)
A
2 HRGAH

2.1 SARRUCKKETEE

122288 ik, IZRIBKES AESE, 1E
300~800 nm A< TE Bl P, A0 A R I A
Koo WFHZERATHRN, T 5 B ARIFE 503 nm b A
AU i, PRI E 503 nm SR WA
22 BEThrEmZERLE

FE503 nm KT, LZEBKES NS, DI
(mg/L)AfARSE, WOGEAIADR, ZefilbrifEthdkE
AR PERIH A . Y = 10.27425X — 0.04713,
R*=0.9930, BiPHZEHRRE 0.012~0.060 mg/mL i il
AV R RIS
23 SDHREFEMSENE

HRAE Y=X BRZR 7 BRI 51 2R i e B A
HHEICR

B X(mg/L) = (Y +0.04713)/10.27425 x n

A

Y-

FEahIROG(E ;



A

<141 -

TR PR SR TR AR 43 0, T 4 5 g oy SRR R —— 3 7k,
n—H BT EL
LR B SRR ECE (%) = X x V x 1075k}
JiH x 100
A

X—HRE (mg/L) );
V——2FERAAF (mL)
24 BSHEHMIZEEHRR
241 MRS AFR I E
TR 12410786, ZEARIHFIE I i, 25
A 1R

(o =\ BN BN BN |
AN X O N
T T T 1

% BfF%(% ) Adsorption rate

=)
b\
T

[*)
5]

15 20 25 30

1AFA (mL) Volume

10

E1 WAERYEn R E
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Figure 2 Effect of pH on adsorption rate of resin
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Table 1 Effect of diameter/height ratio of column on adsorption rate

AR (em: cm)

Diameter/height ratio of column

VR (mg/ml)

Concentration of flavonoids in elute solution

20:29 0.0440
20:52 0.0190
20:77 0.0100
2.0 : 10.0 0.0060

VAT (mL) W 2% (%)
Volume of elute solution Adsorption rate
24.1 65.63
243 85.16
24.4 92.19
246 95.31

F2 BRI RS

Table 2 Effect of sample water volume on recovery rate

WS (mg/ml )

T AEAF (mL)
Volume of sample Concentration
25 0.024
50 0.038
0.054

75
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Figure 6 Elution curve when pH value set at 6
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