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Extraction of Juglone from Bark of Juglans mandshurica
Maxim. by Vacuum Distillation
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Abstract: Juglone ( 5-hydroxy-1, 4-naphthaoquinone ) is one of the active substances that was extracted from Juglans
mandshurica Maxim. Juglone product was obtained from bark of J. mandshurica by ultrasonic extraction and vacuum distillation
and the yield of product was 0.09 % . The product was characterized by FT-IR, GC-MS and 'H NMR. The result showed all the
characteristic absorption peaks of hydroxyl-naphthaoquinone in the FT-IR spectrum of the product. The constituents of the product
were determined by GC-MS to be: 1,4-naphthaoquinone, 5-hydroxy-1,4-naphthaoquinone and 7-methoxy-1-tetralone, and the
content of juglone in the product was 96.42 % . The structure of juglone in the product was confirmed by 'H NMR. This study
offered a simple and effective method to get high purity juglone from bark of J. mandshurica.

Key words: juglone;bark of Juglans mandshurica Maxim. ;extraction;vacuum distillation

BMEIk (Juglans mandshurica Maxim. ) Sy B BHI BRI v 75 A 02 o [ A AL ARIX 2 53 10 A 1 bl

S I [ A 25 AR . ﬁJWE@m(S FEHE-1,4-Z800 ) 2 DA AR P 4 000 i R B — i 2R i S 9
%Jﬁ,,\ﬁ%ﬁﬁﬁﬂ]lﬂ%ﬂmﬁﬁiﬁﬁ o BIFFEAZ MK Hh 0 Bk IR 25 0 R 5 A 4R O B T I W TR T A
BB H B0 3 o A P %ﬂ%%ikLE’J ML BA I EEE L o AT LU B2 o JRORL, R T
U B R R R R T A% 1 AR T vk, B MR AT R 4l BE R Bk IR A, OF SR T FT-IR  GC-MS £ R K&
'H NMR S 5347 77 i (8 P 25 AL A 27 254 7= it o BRI A A X 5

U bER ik
1.1 &5 . MR 5iF
1 %% . 25 [ Nicolet 2\ &) A4 7=y Magna-1IR 560 E. S. P FT-1IR %% 4%, 35 H Agilent 2 &) 4= 72

%5 B #7:2006 - 11 - 15
E&TIE /R BT R 2 | E A 5 3% 4 500 B (2005 AFLXJ005)
YEZ B PVBIE (1961 - ) Lo, BITIW RN, 082, I\ 540 9 32 B b 24 0 5%
w BIAEE AR, B E TR BB, BFST 1 A T, AT A 5 T U T IO AL P R A O VR A I R



114 Mmoo e ¥ 5 T %27 %

6890N-5973 inert GC—MS B FH4{Y , 35 [ Bruker 2\ &) 2 7= 1) Avance-300 #% 1% H 3R ,JY92— 11 D B8 75 i
i H k3 AL, RE-52A Jiefh 75 K 4% .

WA RE BRI B FE T 2005 4F 4 F SR B AR UKL KEF R L I SE 56 b3, i 2 30 4R

TR - B BR R AR AR 5 Ol 26 [ SIGMA 24 /] A2 77
1.2 #ABkERAIRE

IR < R U B AR 2 B 100 g, DK — 20 T T Sk 2 4 YA, R 7 U0 el O R A B AR AR
B R EABEER IR SRR A S AR S BT R L 100 1 (mLs @) o B8 A i B ORI D) 38 300 ~ 500 W,
TELEE 30 ~50 °C 12 42648 10 ~30 min'*' |

Vol ZR AR <K R P il B IR AR IS R A T R ZE R

OB Al - R0 2 TR H I, T 3 R O R i 0 AT A B Al Al
1.3 FRERE
1.3.1 =&ay Bl A4 R Magna-IR 560 E. S. P FT-IR JGi% 4%, L KBr J& 52430 #7177 b 1 4k 2%
gipyt
1.3.2 Z&afbam o R 6890N-5973 inert GC—-MS B B A 7= & 1 16 2% 40 Lk A7 40 7. 8
S DB-17MS I B 4145 5,35 45, 30 m x0.25 mm x0.25 pm, SALZE P 260 C , &SN AR, HR
i 1 mL/min, & 1 }LL,éj\?lﬁ[:E 30:1, ELEHIEE N 60 C,LL 20 C/min F}EZE 200 C, FH-LL 5 °C/min
THiR % 280 C £ 5 min, GC-MS #: [RJE 290 °C . i & fF: B U5 EIL B FRE & 70 eV, B T IR
BE 230 °C, R 15 ~260 u'
1.3.3  F3ed HNMRE#HSH B8 iE TO0R&E 7 (CDCLL) 2R Avance—-300 4% il 24 R (30U 52
72 i B2 S5 R PR g DU R R f dE (TS )

2 RN
2.1 FERMBE FW

i3 oy B A aliAk A5 B0 AR B A IR S A 90 mg,
PR AR RN 0.09 %
2.2 FFRHBEHBERE

77 i FUE B R AR E S FT-IR 63k an 1 fr
Mo fif BT E Bk BR bR E S FT-IR Ok §%, 3660 ~

3150 em™ Y FEWE Sy O—H i P 5133066 em™ Wy 3500 3000 2500 2000 1500 1000 500
EH E AR C—H 45 95 351642 em™ £ 45K P kfom™!

— =7h . “bop bk e B i = o
C=OMAHRE 1598 I 1452 em™ FAIRERIRD g1 g (o) magstminte @ (b) oy FT-IR s
MU 51226 cm™ Jy C—O 145 4R 30 ;750 F1 697 ¢cm Fig. 1 FT-IR spectra of the product (a) and the
NARA I C—H Eyi\%%%iﬂ[” o standard sample of juglone(b)

M1 /] LU 7 S B BRI A o S
A REAE WA, 5 L5 B o 2 A0 AR AU B 4, UE B = i LA R SRR A Ak S A A . P LD A
e ST 4 22 B T, P E 2922 55 2853 em T Ak HY IR AT C—H {5 W i 0 i 0 Ay 7 v Al 4 TR
e e
2.3 FRELFAEKS T

XF 7= AT GC-MS 438, 3 0r B i 3 MMEa 9, HE B T ik 2 Bk,

B3 43 B 2 AR 32 [ Nist 02 GC—-MS B H Fir 15 51 185 15 B 20808 & 8 5 4 131 160 X R0 #T , (b & 9
1 f F W AR A — AR VA IO AR I S A GC Bt 25 RNk 1 iR,

M 2 & 1 nl LA B, = i p B2 A A BkER , GC S ik 5] 96.42 % . J3 4,1, 42800 i &
N 0.70 % 7 A -1 - DU S ZE R 5T 40 0h 2. 88 %



% 6 PRI, 45 ¢ Ul I 218 0k 4R FRORZ B AT B i i ) B R 115

®1 GC-MS o#iFmBLFAHEMK

Table 1  Analysis of chemical components and contents of the product by GC-MS
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No. retention time compounds M, formula GC content similarity
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