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ABSTRACT ;. AIM To study the chemical constituents from the green walnut husks of Juglans mandshurica Max-
im. METHODS The 95% ethanol extract from the green walnut husks of J. mandshurica was isolated and puri-
fied by silica, Sephadex LH-20 and reversed phase ODS, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS Fourteen compounds were isolated and
identified as jugcathayenoside (1), (la, 3B, Sa, 6a) -1, 5-epoxy-3, 6-dihydroxy-1- (3-methoxy-4-hydroxy-
phenyl) -7- (4-hydroxyphenyl) -heptane (2), (la, 3B, 5a, 6a) -1, 5-epoxy-3, 6-dihydroxy-1, 7-bis (3-
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methoxy-4-hydroxyl phenyl) -heptane (3), (11R) -3, 11, 17-trihydroxy-2-methoxy-1, 16-ox0-7, 13-diphenyl-
11-heptanol (4), 5 (S) -5-hydroxy-1- ( 4-hydroxy-3-methoxyphenyl ) -7- ( 4-hydroxyphenyl ) -3-heptanone
(5), 5-hydroxy-1- (4'-hydroxyphenyl) -7- (4"-hydroxy-3"-methoxy ) -3-heptanone ( 6), hexahydrocurcumin
(7), juglanin C (8), 1- (4'-hydroxyphenyl) -7- ( 3"-methylphenyl-4"-hydroxyphenyl ) -4-ene-3-heptanone
(9), (118, 12R) -11, 12, 17-trihydroxy-2-methoxy-1, 16-ox0-7, 13-diphenyl-11, 12-heptanol ( 10 ),
(12R) -12, 17-dihydroxy-2-methoxy-1, 16-oxo0-7, 13-diphenyl-3-heptanone (11), 1- (4'-hydroxyphenyl) -7-
(3"-methylphenyl ) -2-hydroxy-3", 4"-epoxy-3-heptanone ( 12), 3B, 20-dihydroxy-5@-pregnant ( 13 ), 24
(R) -5a-stigmasterol (14). CONCLUSION Compounds 1-5, 7-8, 10, 12-14 are first isolated from the
green walnut husks of J. mandshurica.

KEY WORDS: Juglans mandshurica Maxim; the green walnut husks; chemical constituents; isolation and iden-
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a1, AEERY, [o])-22.3° (c=
0.15, CH,OH), HR-ESI-MS m/z; 529.206 4 [ M+
Nal*, 7+ ¥ C,H, 0,,'H-NMR (CD,0D, 400
MHz) 6. 7.05 (1H, d, J=7.8 Hz, H-18), 6.98
(1H, d, J=1.5 Hz, H-15), 6.87 (1H, dd, J=
7.8, 1.5 Hz, H-19), 6.72 (1H, d, J=8.0 Hz,
H-3), 6.68 (1H, dd, J=8.0, 1.8 Hz, H-4),
5.57 (1H, d, J=1.8 Hz, H-6), 4.21 (1H, d,
J=7.6 Hz, H-1"), 3.72 (1H, dd, J=11.6, 2.5
Hz, H-6" a), 3.67 (3H, s, H-OCH;), 3.61
(1H, dd, J=11.6, 5.4 Hz, H-6'b), 3.50 (1H,
m, H-8), 3.32 (1H, m, H-3"), 3.28 (1H, m,
H-4"), 3.14 (1H, m, H-2"), 3.12 (1H, m, H-
5), 3.00 (1H, m, H-9), 2.76 (1H, m, H-
7Ja), 2.64 (2H, t, J=6.1 Hz, H-13), 2.60
(IH, m, H-7b), 1.72 (1H, m, H-12a), 1.60
(1H, m, H-12b), 1.30 (1H, m, H-10a), 1.24
(IH, m, H-1la), 1.18 (1H, m, H-11b), 1.12
(1H, m, H-10b);"” C-NMR (CD,0D, 100 MHz)
6: 152.3 (C-16), 148.5 (C-1), 144.0 (C-17),
143.6 (C-2), 141.5 (C-14), 129.8 (C-5),
123.6 (C-18), 122.8 (C-4), 122.4 (C-19),
115.7 (C-3), 115.3 (C-15), 114.9 (C-6),
100.6 (C-1"), 79.7 (C-8), 76.5 (C-3"), 76.2
(C-5"), 73.6 (C-2"), 72.6 (C-9), 70.3 (C-4"),
61.2 (C-6"), 55.6 (C-OCH,), 35.0 (C-13),
34.2 (C-7), 33.1 (C-10), 30.2 (C-12), 21.6
(C-11), VA EEIES3CHR [6] HeA—H, #¥Ee
A jugcathayenoside ,

a2 wEamR, [a])+85.4° (c=
0.10, CH,OH), HR-ESI-MS m/z; 361.162 3 [ M+
H]*, 4 F3X Cy H, 0,,"H-NMR ( CD,0D, 400
MHz) 6. 7.07 (1H, J= 1.5 Hz, H-2"), 7.01
(1H, d, J=8.0 Hz, H-2", 6"), 6.82 (1H, dd,
J=7.8, 1.5 Hz, H-6"), 6.76 (1H, d, J=7.8
Hz, H-5"), 6.65 (1H, d, J = 8.0 Hz, H-3",
5"), 4.67 (1H, dd, J=3.0, 11.2 Hz, H-1),
4.28 (1H, m, H-3), 3.85 (3H, s, 3'-OCH,),
3.79 (1H, dt, J=13.2, 3.0 Hz, H-5), 3.61
(1H, dt, J=7.2, 3.0 Hz, H-6), 2.86 (1H, dd,
J=17.2, 13.2 Hz, H-7b), 2.72 (1H, dd, J=
7.2, 13.2 Hz, H-7a), 1.88 (1H, dt, J=3.0,
13.2 Hz, H-4b), 1.82 (1H, dd, m, H-2b),

1.73 (1H, ddd, J=3.0, 11.2, 12.2 Hz, H-2a),
1.55 (1H, dd, J=1.8, 13.2 Hz, H-4a);" C-
NMR (CD,0D, 100 MHz) &: 156.4 (C-4"), 148.7
(C-3"), 146.5 (C-4"), 136.4 (C-1"), 131.6 (C-
2", 6"), 131.3 (C-1"), 119.6 (C-6"), 116.2 (C-
3", 5"), 115.5 (C-5"), 111.1 (C-2"), 76.5 (C-
6), 75.4 (C-1), 74.6 (C-5), 65.7 (C-3), 56.1
(3’- OCH,), 41.3 (C-2), 39.6 (C-7), 34.7 (C-
4), VBB SSCHR [7] A8 BEERN
(la, 3B, S5a, 6a) -1, 5-¥H-3, 6-_ 5% H-1-
(3-HR -4 B0 TE) -7- (43R -Bibe,
L&Y 3. B, [o]) +88.5° (c=
0.10, CH,OH), HR-ESI-MS m/z;: 391.156 3 [ M+
H]*, 4 FxX C, Hy O0,,'H-NMR ( CD,0D, 400
MHz) &; 7.08 (1H, d, J=1.2 Hz, H-2"), 6.83
(1H, dd, J=8.0, 1.2 Hz, H-6'), 6.82 (1H,
d, J=1.5 Hz, H-2"), 6.76 (1H, d, J=8.0 Hz,
H-5'), 6.74 (1H, d, J=8.2 Hz, H-5"), 6.66
(1H, dd, J=8.2, 1.5 Hz, H-6"), 4.74 (1H,
d, J=11.2 Hz, H-1), 4.27 (1H, brs, H-3),
3.91 (3H, s, 3'-OCH,), 3.83 (1H, d, J=12.8
Hz, H-5), 3.79 (3H, s, 3"-0CH,), 3.65 (1H,
m, H-6), 2.95 (1H, dd, J=12.8, 7.0 Hz, H-
7a), 2.78 (1H, dd, J=12.8, 7.0 Hz, H-7b),
1.95 (1H, dd, m, H-4a), 1.86 (1H, m, H-
2a), 1.74 (1H, m, H-2b), 1.59 (1H, d, J=
12.8 Hz, H-4b);”C-NMR (CD,0D, 100 MHz) &
149.2 ( C-3"), 148.9 (C-3"), 146.7 (C-4"),
145.8 (C-4"), 136.5 (C-1"), 131.9 (C-1"),
123.2 (C-6"), 119.5 (C-6"), 116.2 ( C-5"),
115.6 (C-5"), 114.5 (C-2"), 111.0 (C-2"),
76.5 (C-6), 75.5 (C-1), 74.5 (C-5), 65.8 (C-
3), 56.7 (3’-0CH,), 56.1 (3"-OCH,), 41.3 (C-
2), 40.4 (C-7), 35.3 (C-4), VA E%0dE 5 Sk
(8] HEA—F, WM%EEHN (la, 3B, 5a, 6a) -
1, 5-FR%-3, 6- 331, 7-X (3-FEHE-4-1 5t

HIL) -PEke
e 4. HOEEEHAE, [al)-952°
(¢=0.12, CH,0H), HR-ESI-MS m/z: 345.155 3
[M+H]", 4 Fx C,H,,0,,'H-NMR (CDCL,, 400
MHz) 6: 6.91 (1H, d, J=8.8 Hz, H-5), 6.82
(1H, d, J=8.0 Hz, H-18), 6.68 (1H, d, J=
8.8 Hz, H-6), 6.62 (1H, dd, J=8.0, 2.0 Hz,
H-19), 5.68 (1H, d, J=2.0 Hz, H-15), 3.96
377
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(3H, s, 2-OCH,), 3.14 (1H, m, H-7a), 3.07
(IH, m, H-11), 2.65 (1H, m, H-13a), 2.56
(1H, m, H-13b), 2.39 (1H, m, H-7b), 1.8l
(IH, m, H-8a), 1.53 (1H, m, H-8b), 1.52
(2H, m, H-12), 1.27 (1H, m, H-10a), 1.14
(2H, m, H-9), 1.04 (1H, m, H-10b);"”C-NMR
(CDCl,, 100 MHz) & 148.5 (C-3), 147.8 (C-
16), 146.4 (C-1), 142.7 (C-17), 140.7 (C-2),
134.8 (C-14), 126.6 (C-4), 126.2 (C-5),
123.3 (C-6), 115.6 (C-19), 115.3 (C-18),
113.4 (C-15), 72.2 (C-11), 62.0 (2-OCH,),
38.8 (C-10), 36.6 (C-12), 29.5 (C-8), 28.8
(C-7), 28.2 (C-13), 22.8 (C-9)., VI %5
wk[9] BA—-%, #E%EEHN (11R) -3, 11, 17-
=R R 2-H A -1, 16 R-T, 13- 2K HE1-
BRI

&S AEMA, [a]p-8.2° (¢=0.30,
CHCL,), HR-ESI-MS m/z; 345.169 8 [M+H]*, 4}
¥ ¢, H, O,,'"H-NMR ( CD,0D, 400 MHz) §:
6.97 (2H, d, J=8.6 Hz, H-2", 6"), 6.76 (1H,
d, J=1.5 Hz, H-2"), 6.66 (1H, m, H-5"),
6.65 (2H, m, 3", 5"), 6.63 (1H, dd, J=1.5,
8.2 Hz, H-6'), 4.01 (1H, t, J=6.6 Hz, H-5),
3.80 (3H, s, 3'-OCH,), 3.35~3.31 (8H, m,
H-1, 2, 4, 7), 1.65 (2H, m, H-6);" C-NMR
(CD,0D, 100 MHz) &: 212.7 (C-3), 156.7 (C-
4"y, 149.2 (C-3"), 145.7 (C-4"), 135.5 (C-
1), 133.6 (C-1"), 130.7 (C-2", 6"), 122.4 (C-
6'), 116.4 (C-3", 5"), 116.2 (C-5"), 113.7 (C-
2'), 68.6 (C-5), 55.8 (3'-OCH,), 51.8 (C-4),
46.8 (C-2), 40.3 (C-6), 32.8 (C-7), 30.4 (C-
1), DiEEdESSCEk [10] AR5, MEENS
(S) -5-F8Hk-1- (4-FH-3-HAHREL) -7- (45
ARHL) -3-BE

fbEY 6. wEAWAR, [o])-10.6° (c=
0.10, CHCl,), HR-ESI-MS m/z: 345.162 8 [ M+
H]*, 4r 72 C,, Hy O,,"H-NMR ( CD,0D, 400
MHz) 8: 7.02 (2H, d, J=8.6 Hz, H-2', 6'),
6.78 (1H, d, J=8.0 Hz, H-5"), 6.75 (2H, d,
J=8.8 Hz, H-3', 5'), 6.67 (1H, d, J=2.0 Hz,
H-2"), 6.63 (1H, dd, J=8.0, 2.0 Hz, H-6"),
4.02 (1H, m, H-5), 3.85 (3H, s, 2"-0OCH,),
2.79 (2H, t, J=7.8 Hz, H-1), 2.72 (1H, m,
H-7b), 2.67 (2H, t, J=7.8 Hz, H-2), 2.57
378

(1H, m, H-7a), 2.55 (2H, m, H-4), 1.76
(1H, m, H-6b), 1.61 (1H, m, H-6a);"C-NMR
(CD,0D, 100 MHz) &; 211.8 (C-3), 154.3 (C-
4'), 146.6 (C-3"), 143.5 (C-4"), 133.3 (C-
1”), 132.5 (C-1"), 129.2 (C-2", 6'), 121.1 (C-
6"), 115.8 (C-3", 5'), 114.4 (C-5"), 111.0 (C-
2"), 67.1 (C-5), 55.6 (-OCH,), 49.5 (C-4),
44.9 (C-2), 38.5 (C-6), 31.6 (C-7), 28.8 (C-
D, U EEIES Sk [11] FA—2, HEEN
S-FREE-1- (4 RIE) 7o (4-RIE-HES) -
3-B

G T A, [o]p-11.2° (¢=0.25,
CHCl,) , HR-ESI-MS m/z: 375.174 5 [M+H]*, %
¥ ¢, Hy O,,'H-NMR ( CD,0D, 400 MHz) §:
6.76 (2H, d, J=2.0 Hz, H-6', 6"), 6.65 (2H,
dd, J=2.0, 8.0 Hz, H-5', 5"), 6.62 (2H, d,
J=8.0 Hz, H-2', 2"), 4.03 (1H, m, H-5),
3.86 (6H, s, 3', 3"-0CH;), 2.73 (4H, m, H-
1, 7), 2.69 (2H, m, H-4), 2.64 (2H, m, H-
2), 1.69 (2H, m, H-6);"C-NMR (CD,0D, 100
MHz) 8. 212.4 (C-3), 149.4 (C-3', 3"), 146.2
(C-4", 4"y, 134.4 (C-1", 1"), 122.2 (C-6,
6"), 116.6 (C-5', 5"), 113.8 (C-2', 2"), 68.6
(C-5), 51.7 (C-4), 46.8 (C-2), 40.9 (C-6),
32.8 (C-7), 30.5 (C-1), LA &5 3CHk [10]
BB, MUSENNEALRER,

a 8. s, [a]l-6.9° (¢=0.15,
MeOH), HR-ESI-MS m/z; 327.151 3 [M+H]",
4 Fa C,yH,0,,"H-NMR (CDCl,, 400 MHz) §:
6.97 (1H, d, J=1.2 Hz, H-18), 6.95 (1H, m,
H-15), 6.77 (1H, d, J=7.8 Hz, H-16), 6.68
(1H, brs, H-5), 6.52 (1H, brs, H-19), 5.96
(2H, s, -OCH,0-), 3.72 (1H, m, H-11), 2.86
(IH, m, H-7a), 2.75 (2H, m, H-13), 2.43
(1H, m, H-7b), 2.09 (1H, m, H-12a), 1.88
(1H, m, H-8a), 1.79 (1H, m, H-8b), 1.62
(1H, m, H-10a), 1.52 (1H, m, H-12b), 1.48
(IH, m, H9a), 1.42 (1H, m, H-10b), 1.33
(1H, m, H-9b) ;" C-NMR (CDCl,, 100 MHz) &
152.5 (C-17), 147.9 (C-4), 142.5 (C-3),
134.3 (C-18), 131.7 (C-6), 129.6 (C-15),
129.5 (C-14), 126.4 (C-19), 123.8 (C-1),
120.6 (C-2), 115.8 (C-16), 107.9 (C-5),
100.7 (-OCH,0), 66.8 (C-11), 39.7 (C-10),
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34.6 (C-12), 30.5 (C-7), 26.5 (C-13), 26.2
(C-8), 22.6 (C-9), LA LEIESCHk [12] HA
—3, H¥EEH juglanin C,

EW 9. RECHRY T, HR-ESI-MS m/z:
327.157 8 [M + H]", 4 F X C, H, O,,
"H-NMR (CDCl,,400 MHz) &; 7.08 (2H, d, J=
8.6 Hz, H-2', H-6'), 6.81 (1H, d, J=8.0 Hz,
H-5"), 6.78 (1H, d, J=16.6 Hz, H-5), 6.71
(2H, d, J=8.6 Hz, H-3', H-5'), 6.64 (1H,
brs, H-2"), 6.63 (1H, brd, J=8.0 Hz, H-6"),
6.06 (1H, d, J=16.6 Hz, H-4), 5.82 (IH,
brs, 4’-OH), 5.57 ( 1H, brs, 4"-OH), 3.82
(3H, s, 3-OCH,), 2.83 (2H, t, J=7.2 Hz, H-
1), 2.82 (2H, t, J=7.2 Hz, H-2), 2.66 (2H,
m, H-7), 2.50 (2H, m, H-6);"C-NMR (CDCI,,
100 MHz) &: 200.3 (C-3), 153.6 (C-4'), 146.8
(C-5), 146.3 (C-3"), 143.4 (C-4"), 132.6 (C-
1), 132.6 (C-1"), 130.8 (C-4), 129.3 (C-2',
C-6'), 120.7 ( C-6"), 115.5 ( C-3', C-5'),
114.2 (C-5"), 110.7 (C-2"), 56.1 (3"-OCH,),
42.1 (C-2), 34.8 (C-6), 34.2 (C-7), 29.6 (C-
1o UL EEE S5cmk [13] BA—2, SEEN
1- (473 H R L) -7 (37-H ik O 4738 Ok O
) -4-0F-3-BE

& 10, HAATLERHEK, [a])-71.2°
(¢=0.25, CH,OH), HR-ESI-MS m/z; 345.168 3
[M+H]", 4 Fx C,H,,0,,'"H-NMR (CDCI,, 400
MHz) 6: 7.11 (1H, d, J=8.0 Hz, H-6), 7.01
(1H, d, J=1.5 Hz, H-3), 6.97 (1H, dd, J=
8.0, 1.5 Hz, H-5), 6.77 (1H, d, J=8.0 Hz,
H-18), 6.65 (1H, dd, J=8.0, 1.6 Hz, H-19),
5.65 (1H, d, J=1.6 Hz, H-15), 3.76 (3H, s,
2-OCH,), 3.35 (1H, m, H-12), 3.02 (1H, m,
H-11), 2.81 (1H, ddd, J=13.5, 8.2, 4.0 Hz,
H-7a), 2.77 (1H, m, H-13a), 2.73 (1H, m,
H-7b), 2.46 (1H, dd, J=16.0, 3.0 Hz, H-
13b), 1.82 (1H, m, H-8a), 1.62 (1H, m, H-
8b), 1.34 (1H, m, H-10a), 1.33 (1H, m, H-
9a), 1.16 (1H, m, H9b), 1.05 (1H, m, H-
10b) ;” C-NMR ( CDCl,, 100 MHz) &: 153.6 (C-
2), 150.3 (C-16), 146.2 (C-1), 145.4 (C-17),
142.6 (C-4), 131.5 (C-14), 125.6 (C-6),
123.7 (C-19), 123.5 (C-5), 117.2 (C-3),
116.8 (C-18), 116.1 (C-15), 74.7 (C-12),

73.6 (C-11), 57.1 (2-OCH,), 39.1 (C-13),
36.8 (C-7), 35.9 (C-10), 31.3 (C-8), 23.3 (C-
9), VL LEHE S SCHk [8] FEA -2, WM%EERN
(11S, 12R) -11, 12, 17-=8FH2-FH -1, 16-
FAAR-7, 13-TOREE-11, 12-BRREE,

a1, KABTXEEHEK, (o] -82.9°
(¢=0.03, CH,OH), HR-ESI-MS m/z; 343.152 3
[M+H]", 2> 7= C,H,,0,,'"H-NMR (CDCl,, 400
MHz) &: 7.02 (1H, d, J=8.2 Hz, H-6), 6.85
(1H, d, J=1.8 Hz, H-3), 6.84 (1H, dd, J=
8.2, 1.8 Hz, H-5), 6.77 (1H, d, J=8.0 Hz,
H-18), 6.64 (1H, dd, J=8.0, 2.0 Hz, H-19),
5.58 (1H, brs, 17-OH), 5.57 (1H, d, J=2.0
Hz, H-15), 3.99 (1H, dd, m, H-12), 3.96
(3H, s, 2-OCH;), 2.97 (1H, dd, J=15.5, 2.4
Hz, H-13a), 2.83 (1H, ddd, m, H-13b), 2.73
(2H, m, H-7), 2.05 (1H, m, H-7, H-10a),
1.77 (1H, ddd, J = 5.6, 10.8, 16.0 Hz, H-
10b), 1.85 (1H, m, H-8a), 1.61 (1H, m, H-
8b), 1.57 (2H, m, H-9);"C-NMR (CDCl,, 100
MHz) &: 211.3 (C-11), 152.9 (C-2), 147.6 (C-
16), 143.3 (C-17), 142.5 (C-1), 140.4 (C-4),
128.4 (C-14), 124.2 (C-6), 122.4 (C-19),
122.3 (C-5), 115.6 (C-3), 115.3 (C-18),
112.9 (C-15), 82.8 (C-12), 56.4 (2-OCH,),
45.6 (C-10), 37.6 (C-13), 36.4 (C-7), 27.7
(C-8), 19.1 (C-9), PhbEd5CHk [14] A
—3, BUEEREN (12R) -12, 17- 55k 2-H & JE-
1, 16-%40-7, 13- 2K FE-3-Pifi

k&Y 12, RO ERHAR, [al)+80.3°
(¢=0.05, CH,OH), HR-ESI-MS m/z: 365.190 6
[M+Na]*, 4+F C, HyO,,'H-NMR (CDCI,, 400
MHz) 6. 7.20 (1H, d, J=2.5 Hz, H-18), 7.13
(1H, dd, J=8.0, 2.5 Hz, H-15), 6.90 (1H,
d, J=8.0 Hz, H-16), 6.85 (1H, d, J=2.0 Hgz,

H-19), 6.76 (1H, d, J=2.0 Hz, H-5), 4.12
(1H, m, H-11), 3.93 (3H, s, 4-OCH,), 3.86
(3H, s, 3-OCH,;), 2.90 (1H, m, H-13a), 2.50
(2H, m, H-7), 2.36 (1H, m, H-12a), 2.01
(1H, m, H-13b), 1.96 (1H, m, H-8a), 1.94
(1H, m, H-10a), 1.93 (1H, m, H-8b), 1.76
(1H, m, H-12b), 1.67 (1H, m, H-9a), 1.6l

(1H, m, H-10b), 1.52 (1H, m, H-9b);" C-
NMR (CDCl,, 100 MHz) &: 152.7 (C-4), 152.4
379
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(C-17), 142.5 (C-3), 136.3 (C-6), 133.6 (C-
18), 132.8 (C-2), 130.4 (C-14), 130.3 (C-
15), 126.6 (C-19), 124.5 (C-1), 117.2 (C-
16), 112.3 (C-5), 69.2 (C-11), 61.6 (3-
OCH,), 56.7 (4-OCH,), 40.0 (C-10), 35.3 (C-
12), 30.6 (C-7), 27.5 (C-13), 26.7 (C-8),
23.5 (C-9), VA E#IE 530k [14] BEA -3,
HOEE R 1- (4R BRI ) 7- (37-HT R OE) -
2-FRIE-3 ) A3 PR

EW 13, FIEasRIRE R, [a]+18.1° (c=
0.55, CH,OH), HR-ESI-MS m/z; 321.273 4 [ M+
H]*, % F X C, Hy 0,,'H-.NMR ( CDCl,, 400
MHz) 6. 4.76 (1H, s, 20-OH), 4.47 (1H, s, 3-
OH), 3.66 (1H, m, H-20), 3.52 (1H, s, H-
3), 1.13 (3H, m, H-21), 0.96 (3H, s, H-
19), 0.69 (3H, s, H-18);"C-NMR (CDCI,, 100
MHz) 6: 71.9 (C-20), 70.5 (C-3), 58.2 (C-
17), 56.5 (C-14), 42.2 (C-13), 40.8 (C-12),
38.9 (C-9), 36.6 (C-5), 35.7 (C-10), 35.5 (C-
8), 34.8 (C-4), 30.4 (C-1), 29.9 (C-6), 27.2
(C-7), 26.1 (C-16), 25.5 (C-2), 23.9 (C-15),
23.6 (C-21), 23.1 (C-19), 20.4 (C-11), 12.9
(C-18), DL R%ds 53CHk [15] A —H, #h%
N 3B, 20-FRH-5B-ZEH b,

&Y 14, HEANERH K, [ a]])-20.4°
(¢=0.03, CHCl,), HR-ESI-MS m/z: 413.372 1
[M+H]", 43 F3 C,yH,0,'"H-NMR (CDCI,, 400
MHz) 6: 5.28 (1H, m, H-23), 5.11 (1H, dd,
J=13.6, 6.6 Hz, H-22), 5.02 (1H, d, J=8.6
Hz, H-6), 3.38 (1H, m, H-3), 1.03 (3H, d,
J=6.6 Hz, H-21), 0.86 (3H, d, J=6.2 Hz, H-
29), 0.86 (6H, m, H-26, 27), 0.82 (3H, s,
H-19), 0.54 (3H, s, H-18);" C-NMR ( CDCI,,
100 MHz) &: 138.5 (C-5), 138.1 (C-22), 129.6
(C-23), 120.7 (C-6), 70.2 (C-3), 56.7 (C-
14), 56.7 (C-17), 51.3 (C-24), 50.4 (C-9),
41.9 (C-13), 41.0 (C-20), 39.5 (C-12), 38.5
(C-8), 38.3 (C-2), 36.9 (C-1), 36.8 (C-10),
32.2 (C-25), 31.2 (C-7), 30.4 (C-4), 29.9 (C-
16), 25.4 (C-28), 25.2 (C-15), 22.1 (C-11),
21.4 (C-27), 21.1 (C-21), 19.8 (C-19), 19.5
(C-26), 13.4 (C-18), 12.7 (C-29), L) F¥HES
R [16] HEA—F, BEEN 24 (R) -5a-%
1
380

4 it

TIPS 2 DS R REE E AL B
RINF TR, #i—HA 7 DT R A i 8
it 1, T-REEIE R — RS SR, BT
FEIR I Z5 A RRIE AN HT R (0 25 BETE E A 3, 3
SRR Z B E N AN EE T e EN Y HAT Rk,
PR e T A R B — 55 S e &2 R Ik Al
(LB 1, 4, 10~11), BRILZAME A H LA
(LB 5~7. 9, 12) FIRIRBEZFER (fkEW S,
12), IR R ROC R DL Bt e 24 38
TEPERF ST 2508 1 25500 T Ll

SE .

[ 1] HRZ, MOER. B AREZIM]. K. BIERAEAR
H AL, 2000 545.

(2]  JABREE, £ R BB [R 25 R0 Ak 2 i a0 K 24 B0
PEOFFEREREL )], AR P EEAEIE, 2007, 3(1) : 8-10.

[3] % #h HEKWAHHFRMARLI]. PEZFER, 2002,
19(6); 13-14.

(4] SRR, #F %5, M0 35, 5 FRAIALZE T R
BRI ()], AR P EZA A, 2016, 40(5) .
477-483.

[5] % W&, 48FEJe, 3 ok, 55 @5 DA BURBRIRGE 5
T[], HFHTEABE4R, 2015, 36(4) . 83-84.

[6] LiJ, SunJ X, Yu HY, et al. Diarylheptanoids from the root
bark of Juglans cathayensis[J]. Chin Chem Lett, 2013, 24
(6): 521-523.

[ 7] Jiang Z H, Tanaka T, Hirata H, et al. Three diarylheptanoids
from Rhoiptelea chilianthal J]. Phytochemistry, 1996, 43(5) .
1049-1054.

[ 8] JinM, Diao S B, Zhang C H, et al. Two new diarylheptanoids
isolated from the roots of Juglans mandshurica [J]. Nat Prod
Res, 2015, 29(9) . 1839-1844.

[9] YaoDL, Zhang C H, Luo J, et al. Chemical constituents from
the leaves of Juglans mandshurica[ J]. Arch Pharm Res, 2015,
38(4); 480-484.

[10] & J8, F&A, sk W, 5 F s iy
PTPIB G PERIBI ST [J]. HRa 242, 2016, 14(10):
1074-1078.

[11]  Shin D, Kinoshita K, Koyama K, et al. Antiemetic principles of
alpinia officinarum [ J]. J Nat Prod, 2002, 65 (9):
1315-1318.

[12]  Yang H, Sung S H, Kim J, et al. Neuroprotective diarylhep-
tanoids from the leaves and twigs of Juglans sinensis against glu-
tamate-induced toxicity in HT22 cells[ J]. Planta Med, 2011,
77(8): 841-845.

[13] Li YX, Ruan HL, Zhou X F, et al. Cytotoxic diarylheptanoids
from pericarps of Juglans Cathayensis Dode[ J]. Chem Res Chin
Univ, 2008, 24(4) . 427-429.

[14]  JAllEWE, £ B FRAKAZNSMITEI]. PELF



2020 52 A ok % February 2020

BAE FH2H Chinese Traditional Patent Medicine Vol. 42 No. 2
£, 2010, 27(2) : 18-20. RS R, 2011, 17(22) : 92-93.

[15] Fifi Pl el AR S A SR B A 22 B IR SE [ D] AEAK [18] Liu J X, Meng M, Li C, et al. Simultaneous determination of
JUPRIME R, 2006. three diarylheptanoids and an a-tetralone derivative in the green

[16]  SRIERE, FESc#E, RGP, 55 EM A8 1 SOy i pe walnut husks ( Juglans regia L.) by high-performance liquid
WAEWT]. ek, 2017, 40(8) . 1849-1852. chromatography ~ with  photodiode ~ array  detector [ J ].

[17]  JAEE, £ # HFlRh 375 gee K i wr s [ )], J Chromatogr A, 2008, 1190(2) ; 80-85.

— W Z AR R NEIANEFiMP 5 TS

=EH, #wmA, R o, KHFA:, R F, FEE, AxFA"
(1. HHERAESH G TEER, HM &M 550005; 2. #MNEEMLRGLAERAG, HM &M
550004 )

BE. Bo v —WNEIFEREIRNE LA Blumea balsamifera (L.) DC. JH™ B-JEM . B-ATM . Mk, a1 7714
FUERE S Ml & A s, ik XAEMOTR BRI Rk A PEG-20 M A (30 mx0.32 mm, 1.0 pm); &
TR B EaiE T (99.999% ) 5 FID K #$IR B 240 °C, #ERE LIRS 240 °C . DIBIRR AR, 118 HAD 4 Fhag
SIMRIER T, FERSA R, &R WG, O, B, e PTEFE M HITE 1.49~59. 5 pg/mL (r=
0.999 6), 2.22~88.8 pg/mL (r=0.999 6) . 6.48~259 wg/mL (r=0.999 7). 3.64~146 pg/mL (r=0.999 1)
16.4~656 pg/mL (r=0.999 8) JuF NLM X R R4, FHIMFEEILE (RSD) 43510 97.4% (0.9% ) . 99.0%
(1.3%) . 98.9% (0.9%). 97.6% (0.9% ) F199.7% (1.0% ), —IMZIIEIIFERILIE TAMRE, &k zhik
HEwtee, EREML, WTHTENF MRS,

KR . WIE; Wl B-IRME; B-A AT W o TG el — 23T

hESES. R284.1 XEEFRERAD: A XEMHS . 1001-1528(2020)02-0381-05

doi : 10. 3969/j.issn.1001-1528. 2020. 02. 021

Simultaneous determination of five constituents in the oil from Blumea balsamif-
era by QAMS

QIN Jin-ying',  XIE Xiao-lin', ~ ZHAO Yuan', ZHANG Xin-feng’, WU Qian’,

WANG Chang-sheng®,  LIU Zhi-gang'"

(1. Department of Food and Pharmaceutical Engineering, Guiyang University , Guiyang 550005, China; 2. Huangguoshu-lishuang Pharmaceutical Co. ,
Ltd., Guiyang 550004, China)

ABSTRACT: AIM To establish a quantitative analysis of multi-components by single mark (QAMS) method for
the simultaneous content determination of (3-pinene, [(-caryophyllene, camphor, o-caryophyllene and borneol in
the oil from Blumea balsamifera (L.) DC.. METHODS The analysis of ethyl acetate extract of the oil from B.
balsamifera was performed on an A PEG-20M column (30 mx0.32 mm, 1.0 pm), with nitrogen as carrier gas
and FID as detector. The column temperature was controlled by program. The inlet and FID detector temperature
were all set at 240 °C. With borneol as an internal standard, the relative correction factors of the other four consti-
tuents were calculated, followed by the determination of their contents. RESULTS [-pinene, B-caryophyllene,
camphor, a-caryophyllene and borneol showed good linear relationships within the ranges of 1.49-59.5 pg/mL
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