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Variation of Diarylheptanoid from Alnus sibirica Fitch. Ex Turcz.
Processed Enzymatic Hydrolysis
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Abstract — Alnus sibirica Fisch. ex Turcz.(AS) geographically distributes in Korea, Japan, Northeast China and Russia. The
bark of Alnus species have been used as traditional medicine for the treatment of allergic skin diseases. The content evaluation
of compounds which were isolated from the barks of A. sibirica processed enzymatic hydrolysis(EAS); hirsutanonol(1), 5-O-
methylhirsutanonol(2), rubranol(3), hirsutenone(4) and muricarpone B(5) was conducted using HPLC. Consequently, in EAS,
the content of glycoside was decreased considerably. But the aglycones(1, 3 and 4) were increased highly and 2, 5 were formed

newly.
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7171 & Alef— o] d st FHegtAlel AME-¥l High-
Performance Liquid Chromatography(HPLC) 7171 Waters
600E Multi-solvent Delivery System(Waters, USA) =2 &
o] g3t e, AL Hector C18 column(5 pm, 250x4.6
mm)< ©]&3139th HPLC ¥4 €+ acetonitrile, acetic
acid, water(Honey well, USA)E o] &35 oM, & X5
gz AHe] ZAE Whatman® Membrane filters(0.45
pm, diam. 47 mm)E st} ARE-SITE 2 Aol o] &-
H 845 a-amylaseZ Aspergillus oryzaeZ5-E AAE 7
o] NovozymeA}2] ‘Fungamyl super AX’S ©]-8-3}3 .
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Fig. 1. The structures of 1-5 isolated from EAS.

EFZEHT HYo| =X - Hirsutanonol(1), 5-O-methy-
lhirsutanonol(2), rubranol(3), hirsutenone(4), muricarpon B
(5)E 70% MeOHO| 5o stock solutione 24| 3T}
Hirsutanonol =84 9] F%+= 2300, 1150, 575, 287.5 ug/
mLE ZAEem, Y] siet=Ee] #5840 e
1000, 500, 250, 125 pg/mLE ZA)5+53t}.

AAL AS, EAS F=5 5mg2 Fal 70% MeOH 1 mL
o o] sampleZ ©]-&3FAT}.

HPLC =2 - sitEE(1-5)° A% HPLCE ©]-8-313
o} EAZ7AL flow rate 1 mL/min, ©] 5422 A line;
0.2% Acetic acid-H,0, B line; Acetonitriles ©]-8-3}o]
Table I} 22 27102 7} A5 g atds A
39 tH(Table ).

Aol o] 83t UV 382 280 nmE g 3te] g
< 3} 3L, injection volumeS 10 uL= 3153t}

£0|4(Specificity) — A /o] Ea7HrEsl] 2.8
T FE2E U vE =23 7 glol Zel7t He Aol @

1%

o

Table I. HPLC analysis condition
HPLC condition

Flow rate 1 mL/min
UV detection 280 nm
Time A(%) . B(%)
(min) 0'2.% Acetic Acetonitrile
acid — H,0
) 0 min 95 5
Gradient 54 1in 75 25
35 min 60 40
38 min 0 100
48 min 0 100
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Fig. 2. HPLC chromatograms of AS, EAS at 280 nm.
Table II. Contents of compounds (1-5)
Contents(%)
Compound 1 2 3 4 5
EAS Extract 27.43 5.35 5.78 6.99 2.72
Original plant 1.10 0.21 0.23 0.28 0.11
AS Extract 0.98 - 1.13 0.42 -
Original plant 0.04 - 0.05 0.02 -

Y51t} Flow rate 1 mL/min, )54
Acetic acid-H,0O, B: acetonitrile2 17 3}o]
elutionS #-&-315th. o5 F3ll He 7
o] 7+ flo] BesHl =1 & AUATHFig. 2).

£ 0| M (Specificity) - HPLCS ©] &3] EAS F&E 9
chromatogram H]w3l| $}HE+5(1-5)9] retention time(RT)
S 313t A3}, z} hirsutanonol(1)2] 3+ 30.81%, 5-0-
methylhirsutanonol(2)¢] 3|Z= 37.62%, rubranol(3)9] 3=
+= 38.113%, hirsutenone(4)2] 3 == 39.21%, muricarpone
B(5)9 ¥ 415601 tE =2 7] flo] AdE
=27} EeE 2E RIS #7849 RT (1); 30.82
B (2); 37.63%, (3); 3824, (4); 39.02%, (5); 417622

8N = FA7IZE 2T B e v
FEE Wl 9= fA717ke] A AR AL SIS
X 5ol HS3IAtHFig. 2).

MM (Linearity) — 7 =21 €] Linear regression equation
< TR 29kt (1)Y=1309.1X-143570019, Hagale) 4
FAFRYE 09997, (2)Y=5539.9X-396070°]™, R*=
0.9998, (3)Y= 3092.1X-146577°1H, 72| AAAG(R’)
E 1, (4)Y= 9222.2X-3419710|%, A ] FAAFR =

Sl A: 02%
Z}7} gradient
_g_ =

R

=4

0.9998, (5)Y= 3437.6X-2026720|™, A ] AAAFRY)
= 099970t} oA A, BE sl A7
RZ7} 0.9990 oo = Yeht =2 A4S HolaL §
3}215}%3 tH(Table III).

HEBHA(LOQ) - B ZFIHAI(LOQ)= TS ol&3td]
2 35S 73tk hirsutanonol(1)S 15537 pg/mL, 5-O-
methylhirsutanonol(2)<- 27.25 ug/mL, rubranol(3)< 40.39
pg/mL, hirsutenone(4)-2 20.68 pg/mL, muricarpon B(5)<
27.90 pgmLO 2 SA AT} o5 Fdl| VP FF ks
ohS &1 TH(Table IIN).

M&tM (Accuracy) ¥ ELUM (Precision) — Hirsutanonol
(1)2] AL 94.18~101.34% o[ 2 Belsigion, A
A& HEAS(c.v., coefficient variation)Z# 0.74~1.31%%=
45 ek 7S YERAT. 5-O-methylhirsutanonol(2)2] 7 &
/3L 95.54~102.59% o= Il on, UL e
A4 (c.v., coefficient variation)Z#] 0.44~1.31%=Z &3 4t
< YERNSIT}. Rubranol(3)2] 3432 97.56~101.32% ©|
=z st on, AuAde HEA (v, coefficient
variation) 24 0.72~1.30%% %33 z+S JehfATh
Hirsutenone(4)2] 8842 95.90~101.51% ©H= 215191
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Table III. Linear ranges, linear regression equation and LOQ of compounds (1-5)

Compounds Linear range Response Response Corr@ation LOQ
(ug/mL) Slope(a) Factor(b) Coefficient (R?) (ug/mL)
1 287.5~2300 1309.1 -143570 0.9997 15537
2 125~1000 5539.9 -396070 0.9998 27.25
3 125~1000 3092.1 -146577 1 40.39
4 125~1000 9222.2 -341971 0.9998 20.68
5 125~1000 3437.6 -202672 0.9997 27.90

Table IV. Precision and accuracy for the determination of compounds (1-5)

Conec. Accuracy(%) Precision(c.v.,%)
Compounds
(hg/mL) Intra-day Inter-day Intra-day Inter-day

2300 0.89 0.80 99.94 99.63

1150 1.10 1.31 100.03 101.32

! 575 0.84 0.74 101.38 101.35
287.5 0.93 1.02 97.55 94.18

1000 1.02 1.31 99.78 99.87

500 0.15 0.44 100.69 101.06

2 250 0.66 0.56 101.94 102.59
125 0.48 0.50 95.09 95.54

1000 0.42 0.72 99.94 99.94

500 0.42 0.80 99.86 100.08

3 250 1.76 1.21 102.49 101.32
125 0.70 1.30 96.05 97.56

1000 0.50 0.53 99.70 99.66

500 0.54 0.74 101.34 101.51

4 250 0.47 0.66 100.02 100.38
125 0.71 0.75 96.78 95.90

1000 0.48 1.12 99.71 99.63

5 500 0.58 1.02 101.13 101.57
250 0.50 0.79 101.27 101.06

125 1.97 0.89 95.25 94.60

o, AUAdL WEASF(cv., coefficient variation)Z ]
0.53~0.75%= =gt 32 WERN AT} Muricarpon B(5)¢]
I 94.60~101.57% W= E1stdon, FEAd-e
WHEA|5(c.v., coefficient variation)Z% 0.79~1.12%% %3
St 32 UERHATH Table IV).

EH2HEM — Table [9] HPLC 2712 A8 A< v|aE
2|5} th(Fig. 2). Hirsutanonol(1), 5-O-methylhirsutanonol
(2), rubranol(3), hirsutenone(4), muricarpon B(5)2] &2
EAS prethanol &% ™8] z} 27.43%, 5.35%, 5.78%,
6.99%, 2.72%7}F =0l e RIS HES, YA
o] Ax 7 ] IFE1-5)2] TS ZF 1.10%, 0.02%,
0.23%, 0.28%, 0.11%% 1=t}

AS2] 9 31591 oregonin(6)2] 5 Ehiol] EollE
xylose7} &2l o3l Fafl =i 4ks), S RESel o) H]
A (1-5) shetEo] A= A=A S71slit. ASe EAS
o] FEE TS VRS W (1) 0.98%lA 27.43%
2, ) L13%NA 5.78%=, (4) 0.42%14 6.99%= =
Al F71819.2H, (2), (5)2] peak= A2 A EATHFig. 2,
Table II).

4 =

Hirsutanonol(1), 5-O-methylhirsutanonol(2), rubranol(3),

hirsutenone(4), muricarpon B(3)& X #HAdES=Z o]t W
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