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B OE OLROATRARMAAREAUATARRYTARBRABAAMARESE FREREHALH
Bo, Bt 5 HMKBATAES HPLC RE M E LR kAt HAR S BH T, £ RKA:DIOL A K L
BMERARBEBRERE RENDARMAS Y L RAEHRRRE 0.114 mg/mL,pH 2.0, L HFE R Y
1.0 mL/min, BRH £ & 81.85% ; R Wk A B A KB 2% 95% % W ,pH 4.0, % L £ 4 0.33 mL/min,
BREH T6.5% , % HPLC K% F47,DI01 A B4 L BERERARBL L ER AR E LR A# 4. DIO]

AAMBEABEREXARBARE R BELHR
XA ARFLHREAARE; S ELEL

BBk S B (walnut green husk) 7E * 25 B R
EhK EGHIB-BEENROARE FRERE
F—XAEYEERE N R—BRR(-FE1,
4 W), FEREE BV, AHERBE BT
#LE IR, TR A ZME
JAMHE, BT LUGE R & ZAMTRE. mEXPAR
B, Bk A P ISR ER A B BUMOE AR AT SR
FERMARAABRFEE TN AMBAFERE

X, KRILBHR A BRI EEE REERX
M5 FEASR S B ZNATRA™WE Y R
H A a4k 8 M SR Tt Xk L T AP T B B
BRAr B A AL WA G IRGE . Bk, AR LIBHRE KN
Bl @ 6 MR R AR (3R 1) A R B 8 IR 3K
BB AW, Wk E RS R AT B AL,
LASBI AR5 B B AL B R

®1 6HMAILWEHELSERE

Table 1 The basic properties of6 kinds of macroporous resin

eSS RAREW L §c B A2 /mm WETHR/ (m® - g') T34/ nm

AB-8 BELE SRt 0.3~1.25 480 ~520 13 ~ 14

D101 ELH R 0.2~0.6 400 ~ 600 10 ~12

NKA-9 BELE %3 0.3~1.25 250 ~290 15.5~16.5

S-8 BELE ® % 0.315~1.25 100 ~ 120 28 ~ 30

X-5 ELH ER A 0.3~1.25 500 ~ 600 29 ~30

LS-300 EKL® R 0.315~1.25 =600 10 ~18
| HEEF# 7 ;X-5,LS-300, V4 % 05 IR A b st S B PR 7 ; S Bk AR

- FR¥ER , £ E Sigma /A F];H,PO, B G4, R

1.1 HE5# TR BRAFARNARAF ;XK B R P B

k8 AP ABMRBTHRAAKHE
FRERRE R, AR TRLEEEOE, i 60 HIf,
¥TFRAEBEA, R EER; KILBRH® AT AB-8,
S-8 NKA-9 .D-101, 7 % ¥ Be R} 5 3 44t e B BR

& - FLHRAE(HEER L NEREE) .
E&WH FEH R LR H(NCI505.4)
HOF B $9:2015 - 07 - 29, % & B #§1:2015 - 09 - 01
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NaOH % HCL, Zr#f4i, RBEFAIHRAFA,
KQ3200DE B & BAE K ELE &, B LT @A
AR MR RES2 REHR RN, LBRFLEN
HAMAR; UV-1100 E5h T WA HEE T, L
FiEx B ARLA; HL2SHRE, LBV E S
PAXRR ) A PRA A SHZ82 BRI G &, EEHE
iy B A PR Al LGI-18C B 3%k T4 4L, b 5T W ¥
FHEAUER T s PHS-3C M4 pH 3t, L &AL 2L
BAERAFE;JAL203 B FRF, EEREHENUS



AR\ 7] ;Breezel 525 B A HAH 1% , 3£ B Waters
Adl,
1.2 XBAH*E
1.2.1 HaEkeHE

HRE—CBENBERTETH, UMERSH 85%
ZEERBEA, REBEKRNEN 150 W, 4 FH w5
30 min, EEEEF 35 C, Bl 1:20(g: mL) £ B 2
KOESHE, AHER; REZRERERN, KEH
BRBRHL &, LA BRI AR 184 S I W
1.2.2 HMBRALSFHAZ

R R BB RS 7. 50 mg, F R ER
ZF 50 mL, B S Bk ERARME S VA W . 4 ) B Bk BR AR
MR 0.0.5.1.0.2.0.4.0.8.0.16.0 mL EXZE
50 mL, B 48 ¥ & 43 %% 0,0.001 5,0.003,0.006,
0.012.0.024.0. 048 mg/mL B BEWR W, 7E LS
SIEIEBE T T ,422 nm P K AL E & 55 B U W R
e, SHIBOLE (A) SV ER RERE
(¢) WARERZ , KBRS #,
1.2.3 RILMAgey A=

KIALBASSEF 4% NaOH W B M 4 h, ZBK
WERE;EH 4% HCLEBRHE 4 h, R KEES
HEEESERAE 5% ZB BT 4 h, EIB
IKpik ZE BN, &
1.2.4 RLMEBHSAMS BR

(HFBESRMELE, BHHFR L0 g BWERE
F 50 mL RS, AR R 30 nL, 5% 5
BEF 175 o/min K E,25 CFHES 12 h, BB EE
B ESHSRES R, REAKX(DAM)HERME
AR B R %

(¢ —¢,) xV,

g/ (mg-g™") = (1)

Cp — €
E/% = x 100 (2)

Cy

g, B8, mg/g; E, RIFE, %;c,, B
BB YR &, mg/mL;c,, V4 B, mg/mL; V,, |
MR, oL m , AR B B, g0

Q) BEMRELE, KO 270 RE W IR
REKEGR  EZXRELHESBRE ARG HERAEK
®FKG HETFEEREERS . 25/MA30 mL A
FBEAEHET 175 /min £ H &+ ,25 CT RS,
BR12hfE, R LEERUEABRRESE. BRET
FINRTERBRABRE" "

£FEE5NBER

(4)

KA D, BRI, %;q,,BRE,mg/g; ¢, BE
JREWE ,mg/mL;c, , V4T & KE mg/mL; V,, B
B mLyco,, BRBE P EZHMAEKE, mg/mL;
V,, BRERAAEE, oL m , W IEE R, g0
1.2.5 KUmmsh A RAM S BA

W AL R4 B R AL BRI 2 38 A (16 mm x 500
mm) ZH A AR BAK R, EHERBEBLU—E
Vi R BER LW, 8 10 mL Y —%, WE it
B EBAWEE T RE BREEG, B RBREN
% B 2% A, 4 T B 25 R Y T 4%

RS IE TR R AR, AREKEE
TCHL B AR B, 35 v A Uk R VB LA — E WA AT Bk
B8 H- WA 4 o SR VL, T B O B B, R R A A
RMERG BARENEBEG, 2031 SRR
1.3 BZHBEPHARENSE HPLC 547

Zid KA B b 5 Bk B S Bk IR R U
KA HPLC il g H& 8., Hik HPLC @454
RS T ED B N Agilent C k(4.6 mm x
250 mm, 5 pm), FBHAHK V(HE): V(K) =55:
45, /K H,PO, ¥ pH H400 3. S (B MR KK L
% 1:500), ARFFE 0.8 mL/min, &M K 250
nm, FER 30 C, #5653 IR 86t B 5 hrdE s R B
BHE A, RGBT BB E B, R 1g
Bk E KT8 A kAR & & (pe) its
1.4 Zit5HH

RBER 3K, ERUNE s irEZE RN, ERF
FH DPS #4717 £ 4347 & Excel 54X B AE 1747 o

2 BREAH

2.1 IRAEHRKHLH

LASH ShBR AR & VR B R B A 47 (X, mg/mL) , &
HEEANLIR(Y) , 2RiRrEtE, LB 1, BHY
FH.Y=20.279X +0.001 9,R* =0.999 7, F i i i
KAERITFHLERXRR.
2.2 KFAWEERHE

BT RIS YR H AR R, BT A
XTEABKBR IR BB REE AR, K28R T
6 B RIS XT ok HF R BB AR B SR
ME . BREMERE,
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Fig. 1 Standard curve of juglone

R2 CHAAAEBSRMMBITEENS TR
Table 2 The static adsorption and desorption analysis of

6 macroporous resins

WAEE R Wﬁg/, ﬁu&g_/l R/ %
(mg-g™") (mg-g™")

AB-8 0.3 +0.010° 0.2 £0.014° 65.67 +2.69°
S8 0.182 £0.003*  0.103 +0.002> 56.41.1 £0.77"
D101 0.315 +0.009*  0.221 +0. 065" 70.2 £0. 89°
NKA-9 0.308 +0.012*  0.195 +0. 007" 63.3+1.2b
X-5 0.289 £0.009*  0.183 £0.002° 62.9£2.42°
LS-300 0.267 £0.033°  0.133 £0.01¢ 50.3 +4.85°

E:RFIARFERIFIHTELAABEER(P<0.05),

#EF 2 A0, D101 Xof % bk 7 K2 4 Bk AR i R It &
B, X F) 0.315 mg/g; K2 NKA-9 IR &
0. 308 mg/g; MR FE 5% SR B 25 19 S-8 Mt &AL K 0. 182
mg/go it X 6 K FL W A % TR 1 BB K I8 T 18,
DIO1 T Ak ER M A MM RE B F, B R E 7l 34
70.2% ; ELYk AB-8 1% % K 65. 67% ; LS-300 fff 1R
REEMNE 50.3% . X—IE U, KA FE %
BE Rz Ok R A B R R R AT — s R
DIOI MAER M B B & FHMS MEAE (P <
0.05) Rl RE2 i T D101 W g MR R Bk & K +
SABKER AR AL, B D101 7EMR R U P Bl B AL T
HAbAE (P <0.05) , 4% & % 18 D101 B8 H K
R B H a1 A E R Y B A AR o
2.3 BESRMERBREGEHREL
2.3.1  KIUMAE A F R A BB 69 R B AR

D101 4% iig = i A A B BR #4847 B A TR B
5 b — B fa] 00 E A DR 5 B TH R M B . KR
WA TR HRIRR, FAERN 2 ARERS &,
HERRE, FLFRSRMABR ¥,

D101 4% fig £E 7% 25 R M & 16 B B xd bk B Bz ¥ Bk
LB R B B R i, B AR T R, B A
HOTEK, T B R AT A BB A, A 4 h B % B
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Fig. 2 The static adsorption and desorption kinetic

curve of D101 resin

T 5 R R 2R T A0, R R T R B B E B R B E K
AKX, Y407 2h W IEMRBC B8R, 5 E
KotE@RETAARAR, HH2 h FHERTH
VAR
2.3.2 HARApHANKIAMBAKMKRG YA

FEHHER pHE XN 1.0~7.0, 25 — BB
AW, RS’ ITERMR, SRR
& 3,
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Fig.3 The effect of pH on adsorption ratio of juglone

BB 3 A4, 4 pH 2. 0 B 4% B xoF 3 Bk R % F &K
Rk, B pH EF 5 D101 # 5T M 68 S1 2 87 T B,
XATRERE N F R Pk ER 45 # o 49-OH A o
MWH BBk, UEFEAFETERY, Bl
RETAR S SRR M 52 F K B S Bk AR
HEERMIFE TR AL TRE, F AT DIOI
B R B I B o
2.3.3 HRAPAMRBRESHEBARZIRGEH

Bt A SR PR BR ¥ FE 4 0.072 4 ~0.201 0 mg/mL,
HITHSRM ALK, MRS BT ERKE, &
RILE 4,

R B KN ) K LR RS R B R . — A%
HOL, KILWIERMHE S LB E R, KK E
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Separation and purification of juglone from walnut green
husk by macroporous resin

MA Le, ZHANG You-lin, HAN Jun-qi*, ZHOU Xing-yu,XIA Sha-sha

( College of Food Engineering and Nutritional Science Shanxi Normal University, Xian 710119, China)

ABSTRACT The content of juglone from walnut green husk extraction was relatively low, which influences its bio-
logical activity. So it is important to find a simple and effective method to separate and purify it. Moreover, the opti-
mum technology and conditions were also needed. Method: The static adsorption and desorption performance of six
different polarities macroporous resins to juglone of walnut green husk extracts were compared to select the most suit-
able resin. The juglone content of walnut green husk extracts were analyzed by HPLC (high performance liquid chro-
matography) through comparing to the retention time of juglone standard. Result; Macroporous resin D101 was the
best one for purification of walnut green husk juglone. Its optimum absorption condition was: feeding concentration
0.114 mg/mL, pH2.0, feeding rate 1. OmL/min, then the adsorption ratio was 81.85% . The optimum desorption
conditions were: elute acetone concentration 95% , pH4. 0, elution rate 0. 33mL/min. The desorption ratio could
reach to 76.5% . Identified and analyzed by HPLC, there was no large lose and change on the juglone profiles of wal-
nut green husk with D101 macroporous resin purification. Conclusion: D101 macroporous resin could be used to puri-
fy juglone of walnut green husk.

Key words walnut green husk ; juglone; macroporous resin; separation and purification
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