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Preparation and acute toxicity test of Bruceae Fructus oil and pB-cyclodextrin
polymer inclusion complexes

CHEN Lin, WU Huan-huan, HUANG Xiao-li, SONG Xian-hong, ZHOU Yun-long, LI Xiao-mei, HU Rong,
BO Ping
School of Medicine, Yangzhou University, Yangzhou 225000, China

Abstract: Objective To prepare Bruceae Fructus oil (BFO) B-cyclodextrin polymer (CDP) inclusion complexes (BFO-CDP-IC), and
investigate its safety by acute toxicity test. Methods BFO was extracted and CDP was prepared according to the literature, the IC of
BFO with CDP (BFO-CDP) was prepared by homogenizing method and characterized by SEM, 'H-NMR, and FT-IR. The optimum
preparation process was determined by single factor test and Lo(3*) orthogonal test. Entrapment efficiency (EE) was determined by
HPLC. Acute toxicity of BFO-CDP-IC was assessed by determining the number of deaths of ICR mice over gavage treatment for 2
weeks. The commercial emulsion of BFO (BFOE) was used as a reference. Results The extraction rate of BFO was 17.3%, the yield
of CDP was 49.26%, and the degree of crosslinking was 8.47. The optimal conditions for preparation were as follows, ratio of BFO
and CDP was 1:10, preparation temperature and time was 20 ‘C and 6 min, the amount of ether was 0.5 g. Additionally, the HPLC
data showed that drug loading of complexes was 7.1%, and EE was 80%. In the acute toxicity test, the median lethal dose (LDs,) of
BFOE was 9.78 g/kg. In contrast, all mice treated with IC survived even at the highest dosage (15.36 g/kg). Conclusion The prepared
BFO-IC has high EE compared with commercially available BFOE, BFO-CDP polymer significantly decreased toxicity of BFO.
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REPEAR K, X 5 T 280 AR A 5 R ) i v A ™ o

IRRIRS (cyclodextrin, CD) & a-1,4 % B
TFEIERL M PORICERRE, MR 1) R 4l k) LAY,
HBHY T IRREEY, Y TS T
CD 7y ¥, RAIREM A HE, [F#HT CD
AN 2 FRFESE K, AT AW RA R AFI T
PE, ATTIE B HER 2T P ISR, e i 25 008
2P AL R Y. ARSI P BT AR AT IR RS
(AW A4, CDP) & —Ff CD FIFRA SN b
(EP) AR AW . SCIUEZ IR G 5%
T, N SRR AR AR, REl
VISR LRSI AT PR . BERIEH FEICS
Ziah )2, ARSI T BFO-CDP fér
¥) (BFO-CDP-IC), FFXFHHTRAL, Wit ks
PEIR I 2 48U R (LDsy), 518 BFO
FUAHAT 22 A LR
1 {XE5HH

W BkEas,  BHERPVE TR s B IFLL
YL, EWEAR AR Tensor27 i LM AR 21
M6 (FTIR) 1X. AVANCE600 ¥ dtiRix, 7
Bruker /A ; S-4800 37 KW AHH L+ WSS
(SEM), H 7 Hitachi High-Technologies /A 7 ; Waters
€2695 RO RE AL . Waters 2998 PDA #4525,
% [H Waters 2 A o

BFO, S22 [l MMFEE, hEeh2
s EWT LB, LS 140208, JFitE 7)) 40=98%; BFO
FLAL, MBS X EAGRAR, Y
0114101412; B-*HIKE (B-CD). EP. NaOH Al
AR TR B E 25 A AR A F] . TS ICR
ANEL 120 H, MERESE, fRTE 18~22 ¢, IWHES
PR 22 LE B s 2 s, PR ATHIE S SCXK ()
2010-0004.
2 AEEER
2.1 BFO RJ2HY

KRS IHA= T ReR A U i ), IR AR Ly,
BRGNS, CUAwEE CGlfE 60~90 C)
JFREUE A, R 6 1 1, ARSI, H AR
Ok TEt A 1E", BFO #3554 17.3%. LL (P EZ
JY 2015 FERACEITZARLE T TR BFO ()3
PR AT e, A Egg, W, ek, sk,
AR . % 0.900 g/mL; FrEE 1.470; BRAA
8.142 6 mg KOH/g; ‘2AL{f 197.0 mg KOH/g; id%
HBAH 6.038 3 mmol/kg; fillfE 0.991 7 g fill/g.

2.2 CDP WG RERIE
2.2.1 CDP &R K 1576 ¢ NaOH JiA 32 mL
H,O ™Y, $idkE RIS FREL 20 g B-CD I, $iikh:
BT B 9.64 mL [ EP AR, Biik
24 h, BEE=R. HENTERESE, HiETE
(I e 28 R AR B FBR, NN K SR
Br b A i, g, AT, BIfEE copt,
SN2k 49.26% 0 R4 A<y - RV M 1 /K A
AR R, HHERAYWNASEE Y 8.47.
2.2.2 CDP E1E

(1) SEM ¥: ZpJli/bi B-CD. CDP 25 [
ETHER G L, FHECRAE . BN & T SEM
OISR I AR E . 1T EP RSB FH Bt
P A R A AR, PR s e Y,
1 7R, B-CD 5 CDP [ HBEAT I W AN . B-CD
KGAS, 1 CDP RHDGH, AlfeL{r EP B4&
BEFEFIER T 230k, R 8] 7 HAT R AL
Pl . R RE v ™ 5B A RiATE, CDP
PRIEA AT W2, 138 CDP M k.

= I

1 B-CD (a) #0 CDP (b) #J SEM
Fig. 1 SEM pictures of B-CD (a) and CDP (b)

(2) FTIR ¥%: 4378 B-CD. CDP &%, 5
KBr 78 /r A0, B FHRAHITER . s
U FEEE 4 4 000~400 cm ™', AR A S 1E T X P
HEATIE . EEB & -OH, -CH,. C-O-C HEW i
SREEARAL,  FITE T ) 5 % CDP.

CD B AR NN CD 4h O-H #Ekrsd, 5
EP $#4, MLl FErb-OH /b, [R5 B EERH
-OH, P LLE S W% FTIR A1 "H-NMR [ i
P2 LN 07U () 5 55 AL AL RS (8) SRAIWT2E &
i CDP!',

WK 2 fios, 45 B-CD #HEL, CDP LA
JEIEAE 3 400~3 300 cm ' AL SRS » 1 1 100~
1000 cm ' A2 A7-OH 14 sh W i 42 55 , 135 -OH
(AP 4 4 B FH~F- T 25 i AT BT BRAIG,  IX AT EP 45 -
CD _b-OH ¢k [ Wi f#-OH /b4 5% ; 75 2 920 cm ™'
e A5G IO UG S -CH F-CH, (4950, CDP 78 i
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2 B-CD (a) A CDP (b) FTIR i [E
Fig.2 FTIR spectra of -CD (a) and CDP (b)

AL B, ELZE 1 450 em ' BT HYEL T -CH
(12 ihes)), Xt ui] EP M1 B-CD X i.; CDP
SR G R T B-CD [t C-O-C #1 C-O i,
Ak, 7E CDP H1-OH />, -CH, F1-CH HEH5 1,
WPk B-CD FEAIC HAREE T B-CD I Jii A3 Jis 454

(3) 'H-NMR #:: 20 JIHGE & p-CD. CDP, LI
/K (D0) A5 MR, WE e 'H-NMR
PR TH-NMR s B2 B2k
MU 7, Wikl 3 Pras, Kl 6 3.55~4.00 1)
Wiy B-CD A= 7, 64.02. 3.97 (XU
N B-CD 55 EP e A ACH SN J H B R e, a3 B &
AT AR IR BN AT HR B T 5B () 5 k0 s 6 5. 15 (LIS )
otk -OH [, PAAIE B & 2h 45 i CDP. EP
5 CD N2 Jh, 4348 63.0~4.0 HIUHIE, F1CD
JRA IS, LA I K E T
2.3 BFO-CDP-IC Hi%|& K& H&AF
2.3.1 BFO-CDP-IC il % F5%FRHL 10 g CDP &
TR, INZERIK R, LA 300 r/min 34234 5T
BRI 1.7 mL BFO ZBKH&EWR, =AM N
56 min FERBCHIR, FLAE TR, IS
232 HNEFEL

(1) E&ESF BFO 5 CDP BURHE 52 :
TR T BOR S 2 G A G R 3R, A
S IR U 24 44 64 8. 104 12 g [f) CDP
X BFO #HMTEEG, HA T ESHEE B GHE
20 °C, ¥FEIE] 6 min, FikE BFO [ LMk &0
0.5 g. 459%KW], 24 CDP HE N 10 g I, %
Herre PUAEIEAZ Wb, K CDP [HEHEBE N
8. 10. 12g.

(2) WA REFHALSAAL, 55

0
E 3 p-CD (a). CDP(b) #J 'H-NMR % [E

Fig. 3 "H-NMR spectra of B-CD (a) and CDP (b)
WIZE 20, 30, 40, 50. 60 C4fFFx} BFO #1146
&, GEREWILE 20~40 C, BEEHRENTIE, 4
BRGNS, MEEET 40 CLAE, BTt
AN . FEF| BFO ZHAARE, TR T
AR, % BFO M3 28575 18 1IEATHR
JE5E k) 204 30, 40 C.

(3) WA DR AL SR AT AL, #
YIRS 204 3+ 64 94 120 15 min, %y
JRCIN (A6, BFO A3 A 52 o 45 L], 41 muimt
[0 24 6 min I, Frfftd#em &, 6 min fGBEAE Y
I A e LB R T R, ATREE R CDP 73 127 X
K, YIRAGE K 5 58 BFO WA i, IR IE
ARG KGR BTN (] E A 34 64 9 min.

(4) ke BFO 1) Tk FH B )5 ORRe HoAh 2%
PEARAS, AR RRE BFO [ LTk 1, K b ke
BFO [¥] Bk FH #2537 364 0.24 0.3+ 0.4 0.5, 0.6 g,
F L0 BFO BB, FiEME BFO 14
ik FH 2 1A 398 n A0 3 48 =, {HARRE BFO 11 LTk
MEdm e, e FEaEREL, Mok EAg i
th ik BFO [ Tk FH & #E 4 0.3 044 0.5 go
2.3.3 HPLC &l ik gar

(D %A AisH k) Symmetry Ci 1 (250
mmX4.6 mm, 5um), JsNFHANFEL-/K (5:5),
AR M 0.8 mL/min, FEiEA (25+5) °C, HEFf
40 pL, B Kl 220 nm. % &5 BFO-CDP-IC
AN S R i R A1 P LA 4.

(2) X RS BT T AR 2 FR EURS I 1 e T
X 4 mg, WT 10 mL FEE, FCHl e 0.4 mg/mL
G JIE 55 T P ) R i 259 o

(3)BFO L3 5 i I C il : RS2 FREX S ¢ BFO
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HOR T (8) EEMEK:: 704 “2.3.3 (307 F1 4233
; (4)” T ikil#% BFO R i (0.1 g/mL) A
BFO-CDP-IC il iV, % 6 17, 4% “2.3.3 (1)”
¢ TR e R N A, 8% kMRS

ARE T

D

ARE T

0 0 40 60 80
t/min
4 BEFEREMES (A).CDP EHMS (B).BFO (C)
#0 BFO-CDP-IC (D) #J HPLC
Fig. 4 HPLC of brusatol reference substance (A), blank
sample of CDP (B), BFO (C), and BFO-CDP-IC (D)

T 10 mL &, PEEERSZIE, 15 0.5 g/mL (1)
BFO 3 i % -

(4) BFO-CDP-IC HLisk 5 i () e i«
H{ BFO-CDP-IC 1.0 g T 10 mL &)+, In LBk 5 %1
FE, BT ARG A 1h 5, B0 5 min,
B, [ 2k, IMAFEEARS 1 mL, 130
4 BFO-CDP-IC £t .

(5) ZFEFEMERIHI%: 4% BFO-CDP-IC
Wb BB, ASIIASAE T, dE “2.3.07 TR ik
BEATEALR S, 4% “2.3.3 (4)7 TVEHRIES S Ak
TP/

(6) ZEMECARFEE: KB IS fX0] g 2%
W, T H R RE R IR 0 4 0.4 0.2, 0.1,
0.05. 0.025 mg/mL, 737t 40 pL, dsx g &
SRR . DUSTE IR BB AR AR (XD, I
AbR (YD) HEATERPEIRNS, 4380 70 B br v fih 2
T Y=1X10" X+987 534, r=0.999 8, FHH
JIH 75 BEAE 0.025~0.4 mg/mL 2156 & B

(7) FEEFERE: alksE B “2.3.3 (2)7
TR A I 7~ B0 R i 459 0.1 0.2, 0.4 mL,
BT 10mL &, HEEASZE, 50k
YR 4.0, 8.01 16.0 pg/mL (1) IH 735 B 4T B
W % 9233 (D7 TN ARG N AR
I, BN TEIR o B A 6 Ik, LAB SR %
o A5 SRR BN TR TS vA B S JIH v e T A 1)
RSD H 554 1.37%- 1.44%. 1.04%, FWi% )7k
2 P R

iR

PEo 25 BB 2 FOFE il PR IH 75 BE ) RSD B 43 5]
M 1.06% 0.98%, KWIZIEEBNERLf.

(9) MRS : 733k “2.3.3 (3)” 1 “23.3
(4)” Ty ikl% BFO sl (0.1 g/mL) Al
BFO-CDP-IC I it i, 76 Ml 04 2. 64
8. 12 24h Ji, % “2.3.3 (17 WU NG & FEAN
WA, F 58 &AL AR E I o 45 R R,
2 TP A A AN [ BT T) I 000 (1) 8 - I
FURSD 43914 0.40%. 0.47%, B 24 h P 2 Fift
AR E T R AF

(10D InFEIENc A5 KR “2.3.3 (4)”
TR 7 R C A 2 A 7 5 RE K] BFO-CDP-
IC XA 9 1, B4 1 mL, 2 5lkEE A
— 7 T PR JIH o BT RS VA R TS H
% 0.025. 0.050. 0.100 mg), JEAJ, 20 Mk, .
B34l B30, % 233 (D7 TUN&IFEAN
WAREREAY, TN E 3 Kk, g rAME, i
SRR JE L [N A RSD o 45 IH -5 1
FERIBCRSEIME R 99.67%, RSD K 1.64%, 3 ANt
IR FE M R R Ao Bl e Bk, R IIZ TN
FERDCR AT

CIDALEF R P E : K2 FRE S ¢ BFO T 10 mL
K, HEER2ZE, 13 0.5 g/mL ) BFO
PR ST . RS & FREL BFO-CDP-IC 1.0 g T+ 10 mL
s, BTEARIEENLTEAS 1 h J5, 2 000
r/min &0 5 min, RAE 1 mL, HHBEEEN
BFO-CDP-IC i 70 5lHEFE 40 L, sk il &
JUETHI R . 2236 N 235 BFO-CDP-IC [ 5% &
2y, 4 HPLC 4TS BFO H¥abr s F9H 1
T [ EHEE /S BFO-CDP-IC 1 BFO [0 %00
80%, HAEN 7.1%.

AR =W oW =W =W )W 3

BAHE=W W)W s
Wk BB, W o AR BFO &, Wy hlifE i BFO
, Wi BFO-CDP & iiE
2.3.4 BFO-CDP-IC #il# T2 M4 R E%
SR M SCHRARIE! T, e & A T BFO
5 CDP BRI (A). BATERE (B). BIJFITH (C)
K AR BFO I ABF T & (D) 4 MR T %%,
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DAL PN R AT, SR Lo(3%) IEASIRIG BT
i%& BFO-CDP-IC #ff TS % NZE/KF 5%k
R 1, FTEMTNE 2.

F1 L@ EXRERITEHR
Table 1 Design and results of Ly(3*) orthogonal test

W5 A B/C  C/min  D/g  WHHE/%

5 CDP (a) #1 BFO-CDP-IC (b) &) SEM

1 1:8(1) 20(1) 3(1) 03() 6575
Fig. 5 SEM pictures of CDP (a) and BFO-CDP-IC (b)

2 1:8(1) 30Q2) 6(2) 04(2) 7289

3 1:8(1) 40(3) 9(3) 05(3) 6943 (2) FTIR #%: 437 BFO. CDP. BFO 5 CDP
4 1:102) 20(1) 6() 05(3) 8053 P& I FR A4 UL e BFO-CDP-IC i, 45 KBr
5 1:102) 302 93) 03(1) 7533 WA, A, AEHHEECY 4 000~400 em ' I 5E H:
6 1:102) 40(3) 3(1) 04(2) 7027 FTIR . K 6 4 BFO. CDP. BFO 5 CDP #J# K
7 1:123) 20(1) 9(3) 04(2) 7283 EW)LL S BFO-CDP-IC 1) FTIR #% &, it FTIR 7%
8 1:12(3) 302 3() 0503 66.12 ] LA RIS IE R AR Sy 75 CD 2 iR s A E
9 1:12(3) 403 6(2) 03(1) 73.14 M, fEEAEYH T LSR5 a6 2 i &R 11
K, 208.07  219.11 202.14 214.22 AFZARY, BFO FH %4y K lg, 7E BFO i
K 226.13 21434 22656 215.99 A 63.3%, 15Kl 6-a H FTIR % & B a] L 22 5]
K, 21209 212.84 21759 216.08 SR (R AE R 06, 26 1) 6-a TP ] BAEF 3 007 em !
R 18.06 627 2442 186 AR TR SC IS Ry iR B M C-H {4 dizal, 1 700

em™ 2 AT (ST R R ) C=0 16, ] 6-b e
3.400~3 300 cm ' AL (I O-H R4 RS,
£ 2920 em ' A2 AT MR A2 -CH FI-CH, (R 44
8. UL LRFIER G LE BFO 5 CDP 4 HR &

x2 HENH

Table 2 Analysis of variance

TR Wz AmE P B

A 59.938 2 81.771 P<<0.05 N

B 7 146 5 0,74 (] FTIR iR b3tk s, (H2/EK 6-d ', CDP
c o172 5 138775 P<0.01 (IR AE IR O A BE R 3, 1 e L Py W WAL A 1)
b 0733 5 A=A, AT IR EL A %, I AE 3 007 em! 4bf¥) C-H

hAEIRE, RS YIILAME b se A K.

a

Fo05(2,2)=19.00 Foi(2,2)=99.00

XoF 25 SRR AT EDW A M S 05 220 b, a5 R
7 4 S FE0E PR 2 Pt BFO-CDP-IC 43,35 R A 5% ik
/NIF K C>A>B>D, L4 EGh ABCyoDs, HLik
B RS T2 4 BFO 5 CDP #EHH 1 ¢ 10, g
FLAE 20 C, BIFIE 6 min, FiFE BFO 14 W
fik H 7 0.5 g
2.3.5 BFO-CDP-IC [J#ALE

(1) SEM #:: %} CDP Il BFO-CDP-IC £ % dW
HURRERE . WE AP T R SR R o
SILRIMPAHRAL.  S-a. b 20500 CDP. BFO- 4000 3000 2000 1000
CDP-IC [1) SEM K|, ‘&AIE/R T 2 Fi AR B % viem™!
T AEHAERY . I S5-as b PRl LA 2 A CDP 6 BFO (a). CDP(b). BFO 5 CDP #IIEE&H (c) 0
HI BFO-CDP-IC [J[XJj]. CDP K[, 1l BFO-  pro.cpp-IC (d) B9 FTIR i&E

CDP-IC ki MRZ /ML, HEEREZNNFIRYIIL ¥ Fig. 6 FTIR spectra of BFO (a), CDP (b), physical mixture
] BFO-CDP-IC (/¥ /%, BFO #fiik CDP /=¥ (c), and BFO-CDP-IC (d)




* 2848

¢ % Chinese Traditional and Herbal Drugs 3f 47 % 28 16 # 2016 E 8 A

IR S5 A AR AE W M B 3% 4E 1 700 em ™! 245, T
AP C=0 KIWIIEENZE 1 745 cm ' S
T F A H 2 2 PSP 88 Ak, NTT  fef 24 4h 50 ATo Fe
&, (HEAYIH C=0 FINISIE A A FEAR S T s,
Vi BFO [ C=0 %45 Ml CDP [#)-OH JE &4, 1M
SEAEIRIIRS (123 1 P o 5 AN B FR IR 1K) C=0 HiEAt
FBLAE 1760 cm ™ 247, #EBARS A C=0
B ILAE 1700 cm ™', A1 FTIR 3% &I, ikl
DL IR N 3 25 i AL 1K) BFO S35 20 BURPIR 2
feit—L U8 BFO 7E75 5 N3, BFO 1) C=0 Wik
1% K IR AR C=0 MRS o

(3) '"H-NMR #:: LA D,0 M54 5w fi# CDP
1 BFO-CDP-IC, 5 EAi 1) 'H-NMR %K. e
7 Fizn, CDP WU 152 BFO [R50y K A= W 2 (K4
¥ (% 3), FHALESYN HNMR K+ BFO
HOR B 20 T T IIAL2E S B Al CDP Ay, (H AT
BT, AR IR 43 (R e 10 28 1) s ok, 35
SRR A2, #F BFO-CDP-IC 1) 'H-NMR %]
HHILT 6 4UFTIf AR, b mEigix 6 0.88~
2.26 I 5 AUBTIE 2R o-H LAAN LA T,
Mo 531 tHILAHTIEE ER L1 a-Ho DA _EESEHAS
fieilE ] CDP *&4 BFO. FRitblsh, i&ny Ll
CDP WAL~ BBl ] BFO B4t &8k CDP

b
T T T T T T T T T T T T T
a
H-5
H-6 H-2
H-3 |H-4
H-1 L
|

T T T T T T T T T T T T T
6 5 4 3 2 1 0

7 CDP (a) 1 BFO-CDP-IC (b) & 'H-NMR iZ&[E
Fig. 7 '"H-NMR spectra of CDP (a) and BFO-CDP-IC (b)

%3 CDP 24 BFO #i/F 'H-NMR L # I #
Table 3 '"H-NMR chemical shifts for CH protons of CDP

alone and in complex of BFO

o
2H )
H-1 H-2 H-3 H-4 H-5 H-6
CDP 5.055 3.633 3.950 3.563 3.852 3.885
BFO-CDP-IC 5.062 3.630 3.926 3.570 3.829 3.875
AS 0.007 —0.003 —0.024 0.007 —0.023 —0.010

(73 Y L5011 "H-NMR 1% & th i) UG H CDP
(AR R A T I S AR 1E

5%, BFO fil CDP #¥E NI H-3. H-5 1EH,
RS R R AR T AR, ks #sl, B
TR FRENT SN, H RT3 N BR,
B &N FA3 /N H-6 R A2 . (A
HoAh B RAT TR, AT CDP 2012 b
H-1.H-2\ H-4 R4 A, Xtk l] BFO
C&HENEICDP N, BT Histh &4,
24 AMFEMXE

ANEC120 H, BEALO A 12 41, &E41 10 2, B
HE#-2F, BFO-CDP-IC Al BFO FL7)4% 6 4. ETiis
% N 25 SCRRAR B P FERI_EE 1 0.8 FIE L,
Bt R 1576 g/kg, HAGHIEN 6.29 gk, 1%
S5 LU AR R IA L AN [ LR BE 1) BFO-CDP-IC il
BFO FLil, ¥ILomil—IkE ig 2 MEEsh P
N, JELEWEL 14d, FHEXTFET /N AT IR A,
RIS, RIS A Bliss VAT E30E
= (LDsg)o.

iz ] Bliss ¥ 714 BFO FLA1 LDso {6 (K 4).
BFO FL71) LDso i 4 9.780 g/kg, BFO-CDP-IC W
SN AERA DN R WA ST, AR 25 HILE
i/, WIS AR, H—B A 5 Rk
IEH, UHTE 1536 g/kg MR T 2% an. Lk
iKW, BFO-CDP-IC [#)% 4T W &5 v 1l 85
BFO FLl.

F 4 BFO Z.7789 LDsy FIEEXE (CD) (n =10)
Table 4 LDsy and confidence interval for BFOE (n = 10)

FIE/(gkg ™) log fll#& (x) T HE BRTIE% HEEE () LDsy/(g'kg ™) 95% Cl/(g'kg ")
15.36 1.186 4 10 100 6.556 4 9.7799 8.5213~11.2140
12.29 1.089 6 7 70 5.7876

9.83 0.992 6 5 50 50176
7.86 0.895 4 2 20 4.246 6
6.29 0.798 6 1 10 3.478 4
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A I i 4 CDP, JELL CDP A 25431k,
#] % BFO-CDP-IC, ifiif SEM. FTIR. 'H-NMR %}
WAWIATRIE, 4REHCUEYEEEY) . &
HPLC 7%ll15 BFO FA ¥~ FE &8 2 mg/g, M
BFO-CDP-IC [ %4 80%, 22N 7.1%. LA
BB SR bl EAS R KA % T &S
5, st L2340 CDP 5 BFO #kHt N
10 11 Ui, B 20 C, 45 [H] 6 min,
Fiike BFO () Bk R 0.5 go 8t SbE ik 5zt
4 BFO-CDP-IC [1)‘&4xtk 514 BFO FLAIEATLE
B, Gl SzEGE 1T BFO FLAIM LDso A 9.780
g/kg, 1fii BFO-CDP-IC 1] LDso AN, HHkAT I
BFO-CDP-IC 1% 41 i 3 = 711 5 BFO FL7,
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