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Optimization of extraction technology for juglone in Exocarpium
Juglandis Immaturum by Orthogonal Test
JI Yu-bin"*, YAN Qin-qin'*, QU Zhong-yuan'?, ZOU Xiang"'?, Lu Wan""?
(1. Engineering Research Center of Natural Antineoplastic Drugs, Ministry of Education, Harbin 150076, China;
2. Center of Research and Development on Life Sciences and Environmental Sciences,

Harbin University of Commerce, Harbin 150076, China)

Abstract: Objective To explore the effects of different extraction solvents on the vield of juglone in
Ezxocarpium Juglandis Immaturum and further optimize the extraction technology by orthogonal test.
Methods The content of juglone was determined by HPLC and used as the assessment index. Ethanol,
benzene, chloroform, and ethyl acetate were selected as the extraction solvents, and extracted by ultra-
sound wave, respectively, then the optimal extraction conditions were defined by orthogonal design.
Results The optimum conditions were: extraction solvent — ethyl acetate (tenfold volumn X twice for 40
min per time). Conclusion Using the orthogonal test, the optimization of extraction technology for ju-
glone is scientific, rational and can be used in industrial production.
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Waters = S AH 6 %1% (717 Plus Autosam-
pler,600 Controller,2996 Photodiode Array Detec-
tor Empower 8,3 T 1 %) ; KQ5200DB & #8 = #1
(L7 B LT (3 PR 7)) s BS110S ZU e F
T R (Jb 2 28 2 R 87 KP4 R4 A ; N—1000
IEfF 7 KX (EYELA R ZBUERARATD.
1.2 WE R

FRKGHMRTRELEAPEN LEELERE
AR AR B A BB Juglands mandshu-
rica Maxim. 5 2R 52 A9 T4 PO B SR B2 5 A B R X
Ma(MFRBE-FRAEERLAA, BHE S H
98%6) s ZBE Ak AT (EE R Z BR ¥ 4 i,
BE Nk K A EAEK.

2 FkHEHER
2.1 tABkEEE HPLC JE
2.1.1 &4t

i 4+ 2 Diamonsil Ciz# (200 mm X4, 6 mm,
5 um), FBNAE K BB EE-/K (55 + 45, FBEMR A pH &
2934 3.5) B E A 1 mL/min, I P K 250
nm, iR A 30 CH,

2.1.2 MBHEERAOHNE

W & FREUHBRER XS BB & 0.5 mg, BT 10 mL &
A A BB IR AR E A, 3RS, B4R 50 pg/mL
BE R X BB 5 VR
2.1.3 B IER G &

YRR A AR 10 g, I AH R 7 75 18
BLBEERWBERFRE. 25 &RERERH
BEEMRE . HEBE o mL BMF, NP BEZE.
F 0. 45 pen B AL 38 B OE A, B ZE U8 W 1 O 43R
B
2.1.4 ZBXRAER

2 bR 3 SR 43 BB BB R S, R 0.5
1,2,4.8.16 pL, LA E R SE (V) R YA F5, 51

PEBR BT 8 (X) g 48 2 bp HE 47 28 4 18113, 45 |1 U3 5 72
Y=69.87 X—0.616 3(+=0.999 9), ZREH,HH
BEERTE 0. 025~0. 8 pg SEEMMAMEXLRRLT.
2.1.5 HEEXE

PABE AR S HE R SR O ), il s il S I . KB
PR B[R] — IR L A TR SR HERE 6 KL 3R EaR 3
2 {410 7E A Bk R A 4 T AR, RSD 28 0. 29%
2.1.6 MK

FERE“2. 1. 57 F Ak MW, F 0.2.4,
6.8.10 h HEAE, 4% bR 6 1% S 4 I 2 i Bk R 1Y 0 1
FA,RSD 1. 03% , REAHLA MR TE 10 h WA
2.1.7 FTIMAE

2. 157 WUF Jr bk il & X A 6 1, % 1
YR 6 1% 2% 14 43 5 0 %8 A Bk R B R & 4 %k, RSD
0.27%.
2.1.8 w5

BB 51 #ABEER B (0. 005 %) I AR MK 10 g,
HEFFRE , B T B AEHTB IS , 43 5 40 in A 60 BhER
Xt B8 0. 5 mg, finBE BR B 8 75 4 B, 48 Bk 4
JE R R BEA AR, RS ZE 100 mL BIEH, MAREE
ZVBEJS F 0. 45 porn SCFL U8 B BT, E B, W 52, 31
Bl 2, &5 5 HA Bk R A1 4 R 98. 70%, RSD A
2.09% (n=6),
2.2 REUEFAEE

BUE A M, B #E, aF 30 B, M6 FR B
ARKIR 4 63,5 10 g. /- BIMA 10 158 2 8%,
Af7 OB BERRZER, ®E B 40 min(Z) 3 40
kHz, J@d & 25 C), J& &L, MBI 4 , W3 & [l e 78 570
RRE. BREMAPEEM®,HBZE 10 mL B4,
TR BEZE %S 0. 45 g 40T UE R UE T, BUAE
U8, HPLC 28 & 2 By R sk ER . ank 1 0
B 1B, B R S BE A SA BRER R R B R i

1 4MBEFRIASLRANENE(n=3)

) #HE/ Y
T 0.000 84
ZE 0.001 53
€A 0,003 28
[ 0.005 11
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2.3.1 EMNAZTAAMRBRRENG TG
WEFRKGH, B, S 30 BHifi. ERKTRE

AR S B 10 g. AL 4.6.8.10,12 1%
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RI\ARNRERERBEUBENHBR AR
B [A] (B) ERBOR B (OO A H &, &£ B 3 4K
VL ERER AN E, HEKERLE 2,
W PRI KK 9 6, B4 10 g, TN B BR 2 Bg 4
AR, 45 L 3HO ERRHITIRR, IR,
P [T g 1), 1R . %52, 27T vk 0 E A bk
73 .
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W BOHE AT I 2 400 , I I B, 2 R L 4,
F2 ELREEFEKFE

5] #
K
A% B/min C/ik
1 8 20 1
2 8 30 2
3 10 40 3
FI LiI(FEZTHELER

Hune A B C Dizp) WEEERE Y
1 1 1 1 1 0,001 869
2 1 2 2 2 0,003 378
3 1 3 3 3 0.004 876
4 2 1 2 3 0,002 561
5 2 2 3 1 0,003 265
6 2 3 1 2 0. 005 087
7 3 1 3 2 0.003 235
8 3 2 1 3 0,004 094
9 3 3 2 1 0,005 156
I 0.010123  0,007665  0.010290  0.011 050
I 0.010913  0.010737  0.011700  0.011 799
I 0.012485  0,0015119  0.011331  0.010 672
R 0,002362  0.00745¢  0.001410  0.001 127

F4 HEHW

HERE BEFHFA HE B on Fli 8%k
A 9,638 14107 2 4.81907X107 4,394 26
B 9,355 69X 106 2 4.67785X10° 42,654 83  P<0.05
i 3.951 94X 107 2 1.97597X107 1,801 78

RE 1,093 4 X 10 §

Fo.vscz,2y = 19,00
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B >R AE>RERE. BETEH ABC,, B
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BRITYE. FELMHAMBEENEEEE. AR
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FREABKER VIR IR B,
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A FATERAE, MR 50 P S BRER A0 R B R 2 51l Ky
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