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Chemical Constituents of Juglans mandshurica SHEN Guang-zhi, ZOU Gui-hua, LIANG Ting,
LIANG Qi-chao, WU Yi-yan" ( School of Pharmacy, Mudanjiang Medical University, Mudanjiang 157011,
China)

[ Abstract ] Juglans mandshurica has a high medical value, because its barks, leaves and fruits can be
used as medicines. In this study, chemical components of J. mandshurica and bioactivities were reviewed based on
the domestic and foreign literatures in the past 20 years. So far, flavones, quinines, polyphenols, terpenoids,
volatile oils and other chemical constituents have been isolated from J. mandshurica. According to pharmacological
studies, both its crude extracts and specific chemical constituents show good bioactivities, including anti-
inflammatory, analgesic, anti-tumor, antioxidant and antiviral effects. Currently, despite some advances in its
chemical constituents and pharmacological activities of J. mandshurica, there is still no intensive study on the
action mechanism of its effective constituents. Therefore, further studies will be conducive to developing new
medicines and making the most use of natural medical resources.
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X A AR R A B B Ak A A R L1 wEZEEY MBS o SR BS54 A B
AW B2k HE R A 2 AE . DTSR WY, BBk B 4 FA AW, o WA M B R (taxifolin, 1), H B2 H
I 2 BT AP S A S B AT R SR (quercitrin, 2) , B 1 & # (afzelin, 3) Fl 4% #§ # ( myricitrin,
FELH) F) DF 50 Ok 3 i A3z, % T 25 - P 5 0T R 4)5 MR AR BEK K R 5y B 75 45 1 % (hesperetin,5) Al
L H AT ITAR SR A Ao 0k T B AR Ak Ay B % ( naringenin, 6), ¥ty 2 (myricetin, 7), i} 2 %
245 JHLE 1 B BT 5 4 T R B 22, T SRS B AR £ 0y G B (quercetin, 8 ), 1l Z% M ( kaempferol, 9 ), & M #t &K
A 2 o AT AR B A A ZIUCU\*? BEAR o3 (pinobanksin, 10 ), & f£ £ 2 (taxifolin, 11), k¢ # % #
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(isoquercitrin, 14) 81 BFSY R B e 25 ELA S0 R R
U TS5 2 A 00 Tk s A Al 3R B R I e A A b 8
SRR R i B 3R B e LR 0 Sl IR AR AL 3R T R AR A
EN e S/ RO SRR i S CE /= R LA I B U = O 1
e A0 5 B2 I T I AV JEL T L 360 7 W DR S TS T
IR R BRI 4y BT A I 2 B R 2K Ak A K R
1 2 (luteolin, 15) F1 | 4% /£ & (formononetin, 16) , 5% Jf MTT
VP HAR MU 0 e, R AR B 5 28 00 1T 98 41 i HepG2
1 ICy, IR F (103.32 £21. 34) pmol- L~ Xt FLH A4 1 LO, 1Y
1C5 353 (131, 13 £ 13.48) mol-L~" s #5463 46 T 4 40 s
HepG2 & PEAE AT /Iy, H 1Cy, > 200 pmol - L™ 53 4 K

(17) L2 -3-0-a-L- B ZE B4 (18) H B2 % -3-a-L- L2 M AT
(19) 1 f % -7-0-B-D-H &R (20)

WA BR AT S R 2 B R U 0 2 TR 2R3 4% T 4y 85 15
F Y A & (wogonin, 21) , 111 22 2 (alpinetin,22) ,5-F2 %L-6,
7- H AR JE T4 T (onysilin, 23) | 5-¥ 37, 8- F A 3t —
SUHET (24) , BRFA % (pinostrobin,25) ™, WK 1, 1,

WA BB R 2 B 18 B R % -3-0-8-D-F LW 1T
(26) Mt f2 % (8), WL A1 (9), 11 2% My-3-0-B-D-4i % ¥l #
(27) , 1L 251 -3-0-B-D-- LR (28) @ £ 7 1F €(29) ",
T I 451 SoF A [7) SR 42 I il A W MRS 1) 285 0 5 457 . 2% T
B REEAT I RE B AT e A SR M I A o B4 24

PRS0 ELAT HU A g6 BOMDR R B (1 ph SR R R BLAMSER B RL > > SRR, MBI AY

FH R e AT €03 45 J7 12 DAAZE Bk AROAS B2 b 43 18 45 3 00 LD A% 1 EER ) A A > B R > SR B R

F1 ERWMPHEWELEY

Table 1 Flavonoids in Juglans mandshurica

TR B
No L& 454
. R, R, R, R, R, R, Ry

1 XA R 3 B OH OH H OH H H OH OH
2 R A Rha OH H OH H OH OH
3 PEOH A Rha OH H OH H H OH
4 B A Rha OH H OH H OH OH OH
5 BER A H OH H OH H H OCH, OH
6 iR B H OH H OH H H OH H
7 i A OH OH H OH H OH OH OH
8 Mt % A OH OH H OH H OH OH
9 ILZEm A OH OH H OH H OH
10 JIEm R B OH OH H OH H H
11 (B2 B OH OH H OH H OH OH
12 A R B OH OH H OH H OH OH OH
13 ExuH A Gle OH H OH H H OH
14 Shi BT A Gle OH H oH H OH OH
15 KRRtz A H OH H OH H OH OH
16 JTSHER ¢ p-PhOCH, H H OH H
17 WA 2 B OH OH H OH H OH H
18 25 -3-0--L- R 2 A Rha OH H OH H H OH H
19 it K 3-a-L- R A Rha OH H OH H OH OH H
20 Al £ -7-0-B-D-4 # AT B H OH H Gle H H OH H
21 WHEKHR A H OH H OH OCH,4 H H H
22 hEE A H OCH, H OH H H H H
23 5-F3E-6,7- T HUA KL A A H OH OCH,; OCH; H H H H
24 5-R3E-7 8- TR IR A MR A H OH H OCH,  OCH, H H H
25 MR A H OH H OCH, H H H H
26 HitJ % -3-0-B-D-LH A Gal OH H OH H OH OH H
27 I ZE-3-0-B-D-H H A Gle OH H OH H H OH H
28 ILZSE-3-0-B-D-EFL A A Gal OH H OH H OH H
29 EFHENC A OH OH H Gle CH,CH =C(CH;), H OH H
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Fig.1 Structural formulas of flavonoids from Juglans mandshurica

L2 AT MR K B 4 B A5 ) 8- J -
1-JRIR (30) ,4,5,8-= ¥ H-a- 25 il -5-0-B-D-nit T 4 %5 b 15
(31) ,4,5,8-= 5 H-a-ZE [ -5-0-B-D-(6'-0-¥ 1 T BRI ) #i %)
A (32) 1 T 22 U ) L e 3% 25y s AR M A
B Bz 4y B A5 5 4,5 ,8-= 8 F-a- DY H A BR-5-0-B-D-[ 6'-0-(3",
57 A A7 H K IR ) ] otk e A R (33) . A%
FBOARY B2 38 4 159 45 1) 4, 8- )5 4 2% [3-1-0-B-D-Tik I 45 245 W 45
(34) ,4,8- KL 2 Wy-1-0-8-D-[ 6'-0-(3",5"- — S/ 4"
HEE P BRI ) ]tk A AR (35) 1 Wk 2, 2,

SR FERR 75 I 45 B 1 5 A M AR A A b A 1 A o
B AN ) A5 51 8 €0 B IR 45 & 9Bk IR (juglone, 36) 14
B b BB 1 5 e A AR B > B > R R R
T2 WA NERGTEY

Table 2 Quinones in Juglans mandshurica

BRI (36) ,2-2, % 3 Wk IR (37),3-2, % 55 5 BRI (38)
(4S) -4-F25L-1-PU A ZE A (39) , K % (emodin,40) , & I 2-
AU FE T B R L AT 0 38R 4T A R B I A NO Y A
ML REXREA ZMAWEE, W& & /B A 6 m bl
YER BRFEAE - FBL e B o ARk A v o B 45 31 — i A
WO K, ZEE N 4,8- K ILZEH-1-0-8-D-(6'-2 [t &
S ) 1 U 4 A, A 4% 4 1L R Bk (juglamanol ,41) M

N 7 A A SR i G | QRS e S Ut e WA
(reginolone ,42) , I MK (36) , 28 MTT 5256 i & , & B Bk
TR |- %2 -0 S ZE R X N A0 B SGC-7901 8 B i) 41 il 76
FEVBA 5, LI 25 175 T )ty 38 K T 400 7 4 5 o o
I Ah /N T A O SR TR 4 B e, B T R B R U
AT B AT B — AN U A ZE AL A W (4R) 4-2 B -5 8-
B-MU A ZE T (juglone A ,43) . #%HBk#k H 4% B i ( regiolone ,44)
X} Hela, HepG2 I HL-60 J £ Jifd fA 41 75 i 9 '

Burt s
No k&9 ZEl
R, R, R, R,

30 8-FRILRER-1-RR D  COOH H H oH
31 4,5,8-ZF H-a-2EWI5-0-8-D- A OH Gle H OH

L g 4 5
32 4,5,8- =% H-a-ZEW-5-08-D- A OH o] H oH

(6"-0-Y £ T B AE) W ATHE 15 HOI:Tkgé;ip-

HO HO
oH HO™ on

33 4,5,8-=F H-a- U A ZM-5-0- A OH OH CH;0 o OH

BD-[6'-0-(3", 5" il 4 H4"F5 HO Cg

SR REAE ) ] e 0 CHyO H&jkgp-

OH

34 4,8- R HEAW-1-0-8-D-MLN§  E H

A B A B - -
35 4.8- "R IAFE-1-0-8-D-[6'-0- E CH30 o

(37,577 B G0 L4755 O A T it HO c- - _ .

) ] O A CH30
36 HIBkIEE B H H OH _
37 2-Z SR TBRER B OCH,CH, H OH -
38 3-ZESEEIMEER B H OCH, CH, OH -
39 (4S)-4-FHk-1-PU A 25 A OH H H H
40 Kz D OH CH, OH OH
41 Bk E  CH,CO - - _
42 o-FRHE-DUF S C H H OH -
43 (4R)-4-Z H ¥5-¥: 3-S5 A OCH,CH, OH H H

25
44 AR A OH H H OH
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Fig.2 Structural formulas of quinones from Juglans mandshurica

1.3 e T AE R (ellagic acid,45) & —Fh RIR L
Myl 43, ££ 76 T % Bk Wk B2 b i MTT 3K 5%, Western
Blottiing 7 1 it 20 41 il AR & %% 46 82 XF /i 51 i 988 PC3 A )
PR 2 A6 R T R A EL AT BT 5 I T 254

x3 BHRMPHBEULED
Table 3 Polyphenols in Juglans mandshurica

A AR F 36 43 B A5 3] 3,37 - B S SRR AE 1 (46) T
R AT 4570 R B B2 b 2 B A5 B0 B T R ( gallic
acid,47) ,BEAETR (45) ,1,2,6-= % & F Ik # & i (48) ,1,3,
SR TR AT (49) ,1,2,4,6-PU1% £ T k4 4 (50)
e 1,2,3,4,6-F0 B €& F W #4508 (51) . Ngoe 45 JA% Bk
WL th s s 2 S 2B E W 1,2,6- =% & F Bk 4
B (48) Al 1,2,3,6-PU V% & F B34 A 8% (52) o 53 4h, i A
M MRz T 4y 8945 3 B (vanillic acid, 53) ,4'-F 5627,
6'-— H 4 HE K KE-1-0-8-D-( 6-O-syringoyl ) MY I 4 2 #F
(54) zl-ﬁﬁ—4’—XﬂlEﬁQﬁ@ﬁ%-l-0—B—D(6—0—syringoyl) i, i
A B (55), 47-8 -2 WA R By E-1-0-8-D (6-0-
syringoyl) it IF 4] 25 B 15 (56) 22, J'E%QS,IEI 3,

A Ak AR 5 B 2 B 4R TR ) £ TR £ BRI A3 vh A B AR
B 3-HAAEA-RERXPROME(57),3,4-ZREXFRC
Mg (58) 7 MEBE T A B EUK I T R R R, 98
WHEE F B R E

AR S

No &Y 45

. R, R, R, R,
45 BEAEIR A H H - - -
46 3,3'- AL TR A CH; CH; - _ _
47 KETR B OH OH OH H -
48 1,2,6-= B FEEHAE C  galloyl galloyl H H galloyl
49 1,3,6- =L A C  galloyl H galloyl H galloyl
50 1,2,4,6-PU3% & T A A R C  galloyl galloyl H galloyl galloyl
51 1,2,3,4,6-T% & TELH AR C  galloyl galloyl galloyl galloyl galloyl
52 1,2,3,6-PU 3£ [R5 A 40 C  galloyl galloyl galloyl H galloyl
53 HHER B OCH, OH H H _
54 47-FH27,67- T H AR B -1-0-B-D-(6-0-syringoyl ) Mk I 45 45 5% 17 D  OCH, oH OCH, _ _
55 2'-RR3kA’-Xb AR FE W 3 -1-0-8-D (6-0-syringoyl ) i IR 75 26 4 D OH OCH, H _ _
56  4'-FRHE-27-%b AR L) FE-1-0-B-D (6-0-syringoyl ) M i 7 % 4t D OCH, OH H - -
57 3-MEJE4-R I TR O BR B OCH, OH H CH,CH, -
58 3 4-T RS LR B OH OH H CH,CH, -

L4 Hfb EHBHDEIEEELEDRENN
( pinocarvone ,59) , ¥A 7 /[ ( pinocarveol ,60) , o-JK 45 (61) ,
B-Uk M (62) ,1,8-4% K5 (63) , Bk 6 4% BE (myrtenal ,64) , &
HfF 25475 i ( verbenol ,65 ) | T #ffi 25 475 TR ( verbenone ,66 ) |, il /i 7
/% (terpinolene ,67) , l'—lﬂhﬁﬁ(betulinic acid ,68) J (E)-4,8-—
FIE-1,3,74F = f&. & & A S E4Law - i (8
sitosterol ,69) , #1 % b 3 ( daucosterin,70) 25" i 4

MRS R B 32 2345 R A A A 714 (caryophyllene,
TU) A 4 S (caryophyllene oxide, 72) . -tk BF B (8-
eudesmol ,73) , # ¥ ( phytol ,74) , #& 1€ AU ( nerolidol ,75) , £#
H#8 % H 8 ( methyl hexadecanoate) , Z /8 — 2 A& T Bg, 1-(1,5-
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