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Determination of Apparent Oil/Water Partition Coefficient and Rat Intestinal
Absorption in situ of Ganoderma Triterpenes
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[ Abstract ] Objective; To determine equilibrium solubility of Ganoderma triterpenes and its apparent
partition coefficients for n-octanol-water/buffer solution systems, and to verify its absorption by in situ perfused rat
intestinal model. Method: Ganoderma triterpenes were divided into acidic and neutral triterpenoids. Visible
spectrophotometry was established and used to detect their concentration in different pH solvents, and also partition
coefficients. The elimination of the percentage of several components in different intestinal segments presume
intestinal absorption of triterpenes. Result: The equilibrium solubility of acidic and neutral triterpenoids were less
than 100 mg-L ™" in water at 37 °C, log P were 1. 83 and 1. 52 respectively. Their oral intestinal absorption were
both well, neutral triterpenoids wererelatively better. Conclusion: Ganoderma acidic and neutral triterpenoids both
had poor water-solubility, their dissolution was the rate-limiting process of their absorption.
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Bl 2%, 4 - 532 = AR WL ah Kk 23 TiC 2R B0 0 S K HEAE MR 1 I

WORBL Y 2 M EESH, RZ =058 T 248G
BB — A R 2 B A B Y A R
K43 e Z 0 2 Ty ik © 2 AR B, EE & ] LUAE Bl A
A 00 7K 3 TE R B, A A P W ST . (R
Hoz HITE—2 41 4 b 30 i e e iy e b, B A IR A
AT R Z =K 43 BE FR BRI A 2 A R DL SR
B . ARSI R I 2 MRy RO, W2 TR 2 =
(14 3 WL ¥ 7K 3 TE 22 0, AR S AR 15 I 1B AS TRl 38462 pH
WEE A TE, WF 58 7 HAEA TR pH 2504 F /9 P AH 43
Be 3 55, I 38 2k K BRULE A 8 O S 6, o 3 LT K 43
BC R A A I 4 A7 56 E , DT Dy 22 =l R R A 2
YR A 2515 =

1 #F#

UV-2802 RIS AR-H] W3 560G BT ( B IEJE e
IXERA R F]) |, Waters #8550 AR 435X (717 H 3
HERE R 55,2996 Kl %) , AB135-S B 43 K (1 /
10 J7 ,METLER TOLEDO ¥ {X#5 A R A &l ) , Anke
TGL-16G 7Y 5 3 g5 .0 ML ( 12 S B2 AU 3R ),
SHZ-88 HUfH iffk 7K ¥ 45 K (VL5 44 4 3 17 B 97 A A%
7)o

R T IR VLI ER I A LA B A R
G 28 v [E B 2 B AR W) I ST I SCAR S AE O DL R
EHNRE Ganoderma lucidum ( Leyss. ex Fr. ) Krast.
() J - SR 5 BB SR 2 4 R, (Fik5 110742-200516,
S I b 2 AR W S R e ) L B L
IR LN S2 I S EL RS ) = N1 Nl B3 o B o T2

SD K ,230 ~280 g, it , Wy T I ifg 17 3¢ v 5
Krsh ¥ A R 5 AR & A, AR IE S SCXK ()
2007-005,

2 #HEEER

2.1 RZE=WEMHIES SHCERI2 ], R DB I A
CO, ZEHLR 2 F AR, FRIBUE & 7 2 52 1A # 2%
AZERGE T ZEWUE J) 25 MPa, 28 BURL B 45 °C, 4
BE TSI 7T MPa,iREER S0 C,pEE RN 4
MPa, i &y 36 °C ,ZEHUHtE] 1.5 h, 24571 (95% &
W) B3 mL-g " A2, Kl I A CO, 2 HUR , e
Mgk HE RN L50 C BLS TR WIS R 2B =
PEEY . FRIGE 7 5 =8 200 mL 2 PR & R i
SR ML AT NaHCO, ¥ i A< B 4 WK, B 200 mL,
R EE A NaHCO, I Z I CR LR )Z . LR &
fis J2 28 1R /K 22 B 2 W, BRIk 100 mL, 52 LK 2, &
2 2.1 o A e 7K Na,SO, 10 g, 3 3, Hl 28 2 Bk

PEUTCK Na,SO, 5 WK, Bk 10 mL, YK 5B &
I, B R, 50 C Has T8, R4S b vk =l f it
1 NaHCO, ¥ W2 , BT 250 %1 36 % (IR 1 57 pH
2 ~3, R CBEFE 4 K, KA 200 mL, 5 IF &
M CWR)Z A TEK Na, SO, 10 ¢, i 8, ] £ . £ Bk
PEWETC/K Na,SO, 5 K, Bk 10 mL, YRR 58 &
I, BB F,50 °C B2s T4, BIAS IR M = o
2.2 =SSR kA R AL 6
JE 0 S S B v = i R A PR AR SR R T AR
dir 1.90 mg, B T 10 mL S, finad & B w75
fift BRI R BRI, 5], 18 0.190 g- L7 ik %
W Jr G 2% W A £k 0.2,0.3,0.4,0.5,0.6,
0.7,0.8 mL, & 10 mL H 208 b, Wl K6 h#5 T
H AU A BE 0 5% T REE-IK SR W 0.5
ml, &5 2 0.8 mL, % %, F 60 °C KV i # 15
min, B VKK R AT S min, IIUKEE R 5 mL, #5
5], 7E 543 nm AT I E WO B DL BE R Ak
P (V) RESR R O0E BR it B B A B AR AR (X)), 2 i A o
B4kl ¥V =0.005 5X —0.027 2(r=0.999 4), 45 5%
FWIRESR R TE 38.0 ~ 152.0 pg 290 B 4F 41k ¢
Fo WATE 30 min NELE, RSD 0. 61% ;F ¥ [m] ik
%k 98.32% ,RSD 0. 87% .
2.3 RZCERWIEEENNE P EZ )
2010 4F jR 50 Bff 5% XVD 22 3 i) 1 5 3%, i 1
pH 43514 2.5,5.8,6.8,7.4,7. 8 ~8.0 (1 # iz th 22
PR o 43 K 2 B BB o R 2 rh M =l R R 1k =
U E T 50 mL HIZEHEIE I H, i A 10 mL /K |
0.1 moL-L™"MyEh MR WK (pH 1.2) K AIF pH 1
M 6 22 vl W, 0 A W) pHL Y R 22 =il 2o 40 A
Wo T 37 CHERIRG A T IREE 48 h, 75 g7
5 5 Ay 48 FAR 2S5 B HCH L6 000 remin ' ES L 10
min, HCE I BCHEAT AT UL 430000 B I S, AR AR i it
At B K BN A pH 85 2 45 22 phgs W b R 2 =il 19
W RE IR BRI R A B . IR A5 R R 1

MR 1A LUAE 76 55 B v, R 2 =k
LV it AE X 85 R AEAR B (] 24 ) 2010 AR
J, 28 2 TR M = A e = T R AR O R sl L
PRI
2.4 RZAEK A ES RBADE BRI R
SE MK 43 L FR B0 48 85 vk BGE B R 2
PRI 5 T K AR AR IE 2 B R 2 =
TE S B W, 6 2% WU W 2 mL T 10 mL PG AR
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®1 RE=ZBEFARBBRPHRUBMHE(3T C)

(xzs)mg - L7}

pH o = i3

70( k) 23.48 +0.49 57.95 +0. 58
1.2 9.35 +0. 65 35.71 +0.47
2.5 12.82 £0.57 44,37 £0. 40
5.8 37.09 +0. 69 55.04 £0.51
6.8 136. 48 0. 50 240. 68 +0. 39
7.4 145.33 0. 26 234.13 +0.29
7.8 ~8.0 148. 82 +0. 34 238.85 +0.37

H PS35I ABE LE S B AR R K (0. 1 moL+ L7 iy
LRV (pH 1.2) pH 43 %14 2.5,5.8,6.8,7. 4,
7.8 ~8.0 MY BEMRER 22 PR 2 mL, A 37 C= X
ik ae PR A% 24 h BT, HUR 2K AR, BL6 000
remin "B 10 ming, FAT O 53 56 56 JEE 7 43 00 T E 43
C i IE 2 B b =l v G, A a3 O KA R =il
WRE C, 3 IR A T R W K 73 T R B A
=W /(1
P=(C,-C)/C

Eh PO K o L R B €, S R
TETE B W0 0 W (mg - L71) 5 € S =il 4 B 1
A7 o A 7R o075 R 2 = Y B (mge L)
TEARIE 2,

£2 REZFEEY CEHTERB-EHRT
B Wik 5 B R B (logP) (w0 £5)

pH R YE =it ok = it
() 1.83 +0.45 2.45 +0.25
1.2 2.06 +0. 40 2.62 +0.33
2.5 1.96 +0. 49 2.56 +0.22
5.8 1.87 +0.50 2.38 +0.30
6.8 1.13 £0.31 1.58 £0.21
7.4 1.11 £0.20 1.57 £0.31
7.8~8.0 1.10 £0. 13 1.53 0. 16

MR 2 AT LLE i, 22k = 30 il K g3 e
FRBCR 88K, A i T8 W SO R Mk G, (EL R
HE 3 W I T
2.5 RZ R BRAEA I WU s ) 2wk 5
2.5.1 Hank’s FAFEhE W ECH]  HEHFREMgSO, -
7H,0 2.45 g,KC10.4 g,CaCl,0. 14 g,NaCl 9. 164 g,
KH, PO, 0. 06 g,Na,HPO,-12H,0 0. 126 g,D-glu 4.5
g,NaHCO0,0.37 g, HEPES 5. 96 g, {& UK 1/ fift T 48 4l 7k
HEARZEL 000 mL ARERE T E L0 1 moL-L™'fY
HCI,5 moL-L~"# NaOH 55 pH,

2.5.2 RZ =i pb S B A ECH 43 Bk % FR
HUR 2 W vk =l R0 bk =i R IO S &, K
- 14 -

B OF EAR 2 2 mL, 2 BiRE% H 0. 5 mL, S HE
#) 50 mL Hank’s P $E 5 0 , 75 B AR 1 =il 15K
(it B YRR P = A B (200 mg- L) o

2.5.3  WRYE=E 1A =k B9 HPLC 4 #7
2.5.3.1 MRMHE=mFPREMR B AN E ZORBAX

SB-C, B34 (4. 6 mm x 250 mm,5 pm) , HshHH &
Ji5-0. 05% iR , 46 B U Mt , Ve 6 A2 P UL 3R 3, A6z Il 3
£ 254 nm, Fi# 1.0 mL-min ', 435 30 °C, FERE B
100 pL. R ZWR B XF gl AR Mk = il i) HPLC JL

K1,
®3 BUMLRIERERBERF
it ]/ min NG/ % 0. 05% W R/ %
0 27 73
40 27 73
60 35 65
80 45 55
2
A
A A
0 20 40 60
B
2

0 10 20 30 40 50 60 70
t/min
AL XF BB ARG ;2. RETR B
E1 #®HE=6E HPLC

WA Z R B XS 2.5 mg, B 10 mL &
LT Jon R R VA R L 8 Y, R 250 mg- LY
R B XMW, ¥ RZ] B g W H
Hank ™ s %5 W75 W 53 ) s B A 5, 10,20, 50,100 mg -
L™ (¥ 3R AR U, L A 45 I 400 wl, 5 100
pl ZHETRATE O 5 B LS e RE o DAY IR e 2
A A 0 T RR AR AF R AN A A, 2 o B 1 i %
BREMm BArEZ. Y =911.38X -4.953 3(r =
0.999 9) 45 KW, AR B /£5 ~100 mg- L~ "5
RAFIZPER R . m  rf AR 3 ot i v 5 A [l i
N o(101.21 £ 1.92)%, (99.80 = 1.43 )%,

(100.93+1.61)% (n =5). H . H [ RSD
¥ <2% .
2.5.3.2 ¥ =15 HPLC 40 % ZORBAX SB-

0. 05 % Wi FR 7K 8, A6 FE VI , UL 3% 4, 40 33 1 240



Bl 2%, 4 - 532 = AR WL ah Kk 23 TiC 2R B0 0 S K HEAE MR 1 I

nm, i 1.0 mL+min ' JAEIR 30 °C L3RR 100 wLo
thfE =5 5 HPLC WL 2,
F4 hEBERIEEERRERER

t/min G/ % 0. 05% W 1R/ %
0 75 25
15 90 10
17 98
28 98
—d
0 5 10 15 20 25
t/min

E2 thit=fEH HPLC

2.5.4  RZ=WETE Hank’ s P £h 7 Wb 9 Fe0E M

3 5ol ST, T e 4 1 e == i R e = R B BV
%% 10 mL, ] %€ 7% M & F 37 CIEEAB S, 75
F0,1,2,4,8,12 h BUkE, B 400 pl, in A 100 L
ZESZIRA,14 000 r-min ' B0 15 min 5, B
THWAE 2. 5.3 TUF J7 ¥k gk 4T HPLC 7307, 1% — 2 3
Ji2E g FEsR AR =G 7E pH 6. 8,7. 4 () Hank’ s F-fi5 £
VAR B L R Ko
2.5.4.1 [ =WETE Hank ™ s P-4 25 v W vh O A8 E
PRI O BT IR M =i R IR A, AU H
)2 SN R ZMR B, REHAT & W E , fr Lk £ R
ZIR B S HAth g 1 rp B T RS R B WA Sl 4R
X4 SRR S MMEAMIERNFEERMER %S MM E
YIHEE B i 7 B WL 1, R — sy 2E T B oR AR
1) P figf Sy B0 ko B ARERWI BRME =W 7E pH 6.8,
7.4 19 Hank’ s Wb 12 h WR R, HE M
2~7x107%,
2.5.4.2 P =WETE Hank ™ s P87 35 v b O FSE
P b =R IR A Y H A AT X BR A, HBE
VERE HPLC [ b i 390 A T R A K 1 e A o 25 48 X
R4 MU UIE R B RN R, 4 D EY
FEE EI AL & UL 2, #— sl )2 07 R SR A5 i
P18 % A S 107 B ko S5 R ER WY, Pk =G AE pH 6. 8,
7.4 1) Hank’ s W H R E PR AR 3L 25, 14 ~ 26 x
107 0 S % BT LAF H hbE =i 7E pH 6.8 1)
Hank’ s I P4 pH 7. 4 WA E o

VS BE D E M 25 R R R 2 =G AE pH 6.8,

7.4,7.8 ~8.0 BYBEIR £k 92 vh U b i i BE A AR
T pH 4 ~6, 55 6 ~T, MGk 7,45
Wk 8, 25 £ E WA + 48 = Al g,
FrUAA I 5 H %% pH 6.8,7. 4 ) Hank ™ s i§ 1K 5 TR
PE=il7E pH 6.8,7.4 1) Hank’ s {F W 502,
PE =ik 7E pH 6. 8 ) Hank’ s ¥ ¥ 48 pH 7. 4 19 FH
Fasd A% Bk pH 6.8 1Y Hank’ s ¥ W 4> 8
e
2.5.5  ZiWAEAS R g B W O L ) 5 4%
2.5.5.1 KB S0k #HAT R R RE R
R, %5 R 2R PE =k A bk = #E Hank’ s -7 £
FEWAE T =38 W 25 W Tnl B L 45 W 1 RO 0 3
e v 2, VT S S R A T TR
) s VB A DY B P Bt (T 48 W W L L B oK g L 25
), AWK 0.2 mLemin ", AEFF 30 min I H
A5 v 3 D VA
2.5.5.2 FEARALEE RS B WA A B AS [ ] B
P R 400 pL, B F 1.5 mL B0 9, i A 100
pL 2, R EIR 21,14 000 r-min "' B0 15 min f5,
B W HPLC €
2.5.5.3  BCARALEE D VR R T 25 O O
2R F I 7 T A VR T 24 ) I R IR, O R ROk T
J BE (5 35 RAEL Py
P,=(1-C, C,)/46G,

K €y FC, o R R B AR B R I R S G
IG5 33 B T K AR R BT B IE
2.5.5.4 RZ =M RKBERGERELRLS R B
PEZME R EW B E+ 36 25 [ 45
P KK 0.58 £0.15,0.74 £0.12,2.10 = 0. 85,
1.68 +0.70, FRYME = b HoAth 4 > 18053 76 7] i Bt
(I BRAE BLILZE 5. Tk =k o 4 A4S 1E R TR
B IEBRIE LUK 6.,

£5 BMMSHERIIRSERABEOBEBRE (ves,n=4) %
= = I Il s %15

1 3.41+0.17  5.05+2.02 50.81 £3.34 14.89 +0.98
3 4.45£0.22  6.06+0.87 39.10+4.07 17.10+£3.19
4 4.78 £0. 11 6.73 +1.12  24.80+3.78 17.90 £2.16
5 4.51£0.15 11.78 +1.67 25.64 +4.39 10.11 £3.17

K6 HE=FEPINHSERRDGRABERE(x£5,n=4) %
L A 1.7 = m)i7] gl

1 84.29 +9.47 76.05£10.45 62.39 +5.59 56.80 +7.83
2 86.97 +10.11 75.49 £9.63  62.69 +8.34 57.40 +4.33
3 74.45 £8.76 74.52£9.65 55.00+6.43 52.99 £9.05
4 70.65 £6.78 77.89 £7.94 64.51 +£5.53 56.18 +8.04
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3 itig 1.0 ~2.5 #0501 1R B o e e 4y, H e =i

AS SR R =l ok — 2D R AT R o3 O R =l
AR =l 23 00 R 3X 2 b = IR AT U e R A
K 3 BE R ECR I 5, I o 7E A i I AT 5 5 TiE
K 53 BE 2R B HE I8 o X R = AT B 2 19 D
2, HE AR pH B Hank ™ s 980 19 53 € 1
& B, R 2R =il HPLC 8135 19 )5 28 9 7 Fe o 1
AR 2%, 73X 5 53 = WA A /) | 2 IR 23 A 78 £ 1R &
P J2 o, BV e R =l 5 A T O B AR MR AR 4,
3 =R R Xl DR, A IR A R Bk e, IR
=l HARIX PR > 2 [F] — 2 AL Ay H B A Z ) Y
PRAL M A — 2 10 22 1 o D 24 ) - A % A FE
K 0 BE 28 80 Y 75 4 02 SO £ 35 12 805 A
AT UL 3 66 BE 1, I oA B | B 5 A AL R AL
A RO A EE A B S b A o A
FZ I HE A 55 8] 224> Bk i o3 B4k 5
BRI, G0 R R A i I
HIBRR B A R E B, RE =50 1ha)
REMI AL Z , 45 M LU 5 2%, O JLAS B4R il o3 A e
AR 1 R AE S I Y B AR P B, DAL O A SR AT
DL 53516 B VR D R 2 p R = Y R

SCHR[7-8 ] e il v Pk =1l H ganoderiol F A= 4 )
FEEHN 10.5% ,FRPE = h RZ A YA E N
10% , W5 35 A= 1 R JH R G A A8 AT, A 00 R8I 0 )it
PR AT A 2 0 I A 22, B I I e A A A
o Wbk = A Bt DR R 2R A (S0
mg-kg '), KU HTE] 24 18. 0 min, [ I} ganoderic acid
C,(55.3 mg-kg ") ik WEIFA] K 16.79 min, I}
ganoderic acid B (258.0 lfng'kg_])ﬂﬂ’%ﬁﬂL [&] k7 6.26
min, [1JJ]R ganoderic acid K(75.8 mg-kg ") ik W i}
[8] % 32. 10 min, [T IR ganoderic acid H(155.0 mg-
kg ') KU E] g 24. 88 min, F P = 7E B i 9
WS B LR M =g AR 22, O I R Z B F (50 mg-
kg ™) IR ]y 109. 2 min, 2R E R A 1 6 ff.

ESL 7/ R NRE IR N N (TN SRS E R 7 )0
TRV PE BBV A O, BIRTIh K 43 Tid 2 850h 0%, IR 41
I 7K 53 T 2R B8, A Ry 1 RSEAULAE W A T 24 ) A K
AHANAE D) AH Z 18] B 3 BE G DL o — A 0 <log P <
3R] LA R g5 25 HL7E W 38 vh A B Bl i, T 2 2y
Plog P < O M@ S22, RE = log P 7E

.16 -

VR M = 1l R AT 4 o
T AR g W M 6 P 308 R Pk =l P ) R TR

B4 P R RZ B 7ETE 71 i A 25 i 19 W e A

X B 5 5 Ah R T R AR W R 4 A SR R Ry B I

LM BR AR, vk =l rh s o3 BT BR AR HE R T =

T8 B D T AR R e A A i TR Wi 5 3R U oK g3 T

FEC T, v = A I R T = Y I

W, Hp P = R R = R T A W 2 R o ) 2R

(026, 8 2 WU Y BRIl ) B i

THRE R T I = A R e MR P B A

M.
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