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Abstract; White birch ( Betula platyphylla Suk. ) bark, one of the important biomaterial resources, is the remains after cutting
and processing of the tree. Ultrasound-assisted extraction of betulin from white birch bark using uniform design was optimized.
The effects of ultrasound power, extraction temperature, extraction time and liquid-solid ratio on betulin yield was discussed, and
betulin content was determined by HPLC. Betulin yield could reach up to 83.43 % +1.89 % with the purity of 71.20 % =+
0.74 % under the conditions of ultrasound power 400 W, exiraction time 70 min, extraction temperature 70 C , and liquid-solid
ratio 40: 1 (mL: g). Comparing with the traditional reflux extraction, shorter extraction time and better yield were achieved by
ultrasound-assisted extraction. Through pre-treatment with 5 % sodium carbonate aqueous solution the interference of acidic
impurities on the extraction of betulin could be reduced.

Key words: betulin;white birch bark ; uniform design;ultrasound-assisted extraction; HPLC

[ ( Betula platyphylla Suk. ) S HEA R A J8 1 7% i 1) by b, e PR J VA4 B B AR R R
REAR J2 2P0 T e 4K B M A ™ L R T A R O B A A o AR R B SR ARORUIN T AR v e AR
e A b Sk A R B R A R PR AR MR T S A A I 1 A TR R AR O P
— B B T =L G, B G pT R G . MR B R AT AR I HE R TR EE AR LT, B S B BT
HIV—1 40 28 0 BRI 7 o 3 40T 2 B0 A 50l MR A AT A 4, B0 FLIV = 1% 1k K R s A T, i
ARBRIEHURE HUSCWR 259 b — AT 4y 5T DA MR I 4 3 R A WLV R 11 9 R

W #& B #9:2009 - 09 -22
E£WA 5|k B PR AR F AR H (2006-4-119) s AU AR KF 0T HELIM AR LT H (&S ) 5 PR @ i AR 55
P4 T Y% 4 ¥ B (DLO9EA02)
ERERBN: TR (1971 -) 5 INZRIEW , B #8114 158 J7 1) o RAR 7= 9 9F & 5 0
# BIAESE : T FE(1971 ) & B8 A S0, ST 7 [ AR v A ARl A A AE 3 A 252 s E-mail ; ywang1 971 @ hotmail. com



43 TR BRSSO A A AR s A P A R I T 79

2R R R A T R 2 O, R R N B S R i LR A R RO A
U B3 R RO R P 7 9 A 1% e B Sl | e A R 56 ) S A RO AE R A P A A A
FEACTE I AT 428 185 4R B % e B BB [R) 1 ARSI T LA MR R A SRR | 6 i Ak 3R LA
LT S P SR R TR P I8 Al B 4R BB ME AR B R MER B2 B0 T2 20, O LAMEAR B2 4R BBOR O %5 4848 b R B 50 1%
THI7 ¥R R AR B ) 6 P Ay B 4R T AT T A .

O i SRS

1.1 MR 5
L1.1 R4 BHER T 2007 48 5 H R AAEARBT AR R & K i<k, 248 i s o 0 4 1
1.1.2 ME  AZ20500B 7 P i e 4%, E B R S8 e R G A R H s HA120-50-01 I 5 45 B
e E VLIl AR 2N A s Waters 15 0 TRAH (23543, 2487 U 48 4G I #% ; Biofuge 22R #5320 ML, 18
Heraeus sepatech /A 7] ; AB104 B+ K5 Fi+-
1L.1.3 XA W5 R EEa; K S aloK s Hoe il X oy 70 B 4l s MEARBE bR A
1.2 7k
1.2.1 Ropegfast s MERHPRIC— 2 BT & 1 MR B by, 8 TR A S % Bk R B 7K 1 U,
AW 1 h JF R U, K PEUE A U8 pH (5 Pk IR BRI
1.2.2 8 F R RBE  FRET7 2 MERARI 5. 00 g FIMERS K, 28 1R J7 i Wi B8 5 & T
500 mL 47 o] ¥ B i 0 RIS BRI I A — B AR TR 95 % (IR 38, T IFl) & B, 75— 2 1 8 75 i 2
RN EE B BE T 45— 5 I [R] S, B 45 4 HROM ) e 5 28 K AU AR 40~50 C PRk 4 =+, 525 T4
24 h JERRBTERFI o RIS T 4 B ASRHUET [B) (X, AKSEH0Ch 10) GBS I TR (X, K40 10) (42
O BE (X, KSEH0R 5) R E (X, KB 50k 5) s 8 3, e TR A K 38 40T U, (107 x57)
R RHRRY (2N 0.266 90) IRIFTR WK 1,
1.2.3 HMABAFESReGNE
1.2.3.1 44 AN KYA HIQ sil C #E (4.6 mm x25 cm x5 pm) , #4210 nm, Ji 3041
RONE-K (AL 8:2) i 1 mL/min, £ &L 10 plL,
1.2.3.2 irEmmsl  MEFFRIBOEARBEPRME M 125 mg, B T 25 mL A8, LB MITES AEH
T o ot B A H o
1.2.3.3 frgd&sd HRRMEFHNE0.50,1.00, 1.50.2.50 F14.00 mL FiRARdE S B E T 5 mL
A, CBEEZ H LB E W EE 3 5o 0.50 . 1.00, 1.50,2.50,4.00 g/L BARAESS W . & IR E 2 1y
A S, 23 XS (] 5T i v B AR HE VS VR A S AT R AR D 3 R DAMEOR B T i vk B (x, g/L)
ok AL bR W TR AR (y ) S AR AR, A A J7 FE y =376 641x — 16 073, FHC R EL R =0.999 9, HEA B o 7t ¢
FEFE 0.50~4.00 g/L i [l N 5 EA RIFMLECER,
1.2.3.4 BHEERE H0.50,1.50,4.00 g/L HyHEABEFRAE S W, 52 HERE S UK, A5 M A i 06 T
FEA AR bR M 22 (RSD) 435902 1.71 % . 2.07 % . 0.85 % (n=5),
1.2.4 G#e# P ARBEESZogm 2 HEGIFRIC 1.00 g AR KK 3 0, 40 il in A& TG4 s v, DA
100 mL Jo/K 2B 0 i 70 i 2 4R 24 h 3R BORFE A 250 mL SEH, B E 215 IR, B mL E AR
WA, B0 (12 000 r/min) 5 min, 10 L FVEW L 4% 1.2, 3 75 5 Bl o IF 35 it v MR B o 22 Wk 32 (/1)
FEA (1) THAMEAR BT 5 7088 (o, ) o WA AR K B it v ME A T 1) Jo £ 40 B0k 25.34 % +£0.32 %,
c, xV,
w, = (1)
ml

K om, — MR B BE 5 BT, g5 o, —FFE A TPOMER B BT BEVR B L o/ LV — R A SR IBORIAFR,0. 25 L
1.2.5 REE8nE
1.2.5.1 U ZE 77 & KRRk MRS B 2 I 10 mg, ZBEE A 2 50 mL, #5457 I 1.0 mL 25




80 N A 4 %30 %

LA B (12 000 t/min) S min, B 10 pL EIEWFEREINE o MEAREE$2 B0 (w, ) #550(2) 7158 A fie
ain S FURERS Kz 48 ICH 9 HPLC [ 35 DAL 1.

¢, XV, xm,

w, =22 T (2)

m, Xw, Xw,
A em, — FUMER B T g5 my — [T O m, B FORER B2 22 3R OB AR SR U B9 5 i, g5 m, — 4R U A i
itk ,0.01 g5 ¢, —fRIUYHE G PRI B B, /Ly Vy— SR I HE il 7 A B, 0. 05 Ly o, — 1 HERY
B REAR B o 2 K, 25. 34 % o

a b

8.00 10.00 12.00 14.00 16.00 8.00 10.00 12.00 14.00 16.00
1 B 5} ] /min {EA B8] /min

1 #EAREEWRAR(a) BHERERNY (b) M HPLC Eif
Fig.1 HPLC chromatograms of betulin standard(a) and white birch bark extract(b)
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Table 1 Experimental conditions and results of ultrasound-assisted extraction using uniform design

WIS EFEREIR/W R E/min REGRE/C WRIE L (mL:g) AR/ % MERBERRI B % MERBEIRIUR /%

No. ultrasound power extraction time  extraction temp. liquid-solid ratio  extract yield  betulin mass fraction betulin yield
1 50 30 60 35:1 16.23 65.11 41.71
2 100 60 70 45:1 26.92 68.16 72.24
3 150 90 55 30:1 16.14 66.42 42.30
4 200 10 65 45:1 19.27 68.08 51.78
5 250 40 75 30:1 24.83 67.19 65.82
6 300 70 55 40:1 20.81 69.52 57.10
7 350 100 65 25:1 24.24 66.50 63.61
8 400 20 75 40:1 22.24 71.27 62.40
9 450 50 60 25:1 21.33 70.00 58.78
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Table 2 Comparison on different extraction methods

J5 i PRI/ % MEAR B4/ % [N I E L
methods extract yield betulin purity betulin yield
U G B R R AL AL B non-pretreated 46.33 +£0.79 47.44 £1.01 86.74 +1.03
supersound-assisted extraction 2 FiAL B pretreated 29.69 +0.68 71.20 £0.74 83.43 +1.89
[ Vi 52 B AN AL B non-pretreated 47.75 +0.72 40.21 £1.37 75.77 £3.43
reflux extraction 2 WiAb B pretreated 32.22 £0.64 58.98 £0.87 74.98 £0.75
G CO, HHL supercritical CO, extraction 20.62 £2.00 74.54 £0.49 60.66 £6.31
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