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The Studies of Fingerprints and
Bioactive Constitutes of Rhus chinensis
IN Taiwan

Fang-Rong Chang
Graduate Institute of Natural Products, Kaohsiung Medical

University, Kaohsiung 807, Taiwan, Republic of China

ABSTRACT

Rhus galla comes from petioles or new tissues of Rhus chinensis
infected by special insects, aphids, and swells gradually. Till now, we
finished the extraction, followed by bioactivity-guided fractionation, and
then separated the active compounds, moronic acid, betulinic acid,
semimornic acid, and lantabetulic acid. All structures of isolates were
identified by spectroscopic and mass analysis. Furthermore, the isolates
were taken as standards in HPLC fingerprints for qualification and
quantification analysis. We wish the results can serve as a standard for
quality control of traditional medicine.

Keywords : Rhus chinensis, Fingerprint, HPLC, bioactivity-guided

fractionation
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chmensns)m;%aéﬁwti ) S s‘ﬁiﬁ’rvﬁﬂ’ erﬁa é» 1,5 rf% oI B3
e TR AT ’/Jri%fj\)}% » TR o o FAFERE AL - FRT
le‘%ﬁg‘?ﬂ‘%“‘fﬂ%iﬁ LA ESAEFL T TR
81 BFDEFAE #m,;],r Meb e iR iT A s fF 2 TLC £ 47 o
BiTI # K> T BF chR & 4 (]4e moronic a01d) ST HET L
}i%fbfﬁi*/r]“} o ¥ GrANiEI AR WL & ThERY > § 5
% T moronic acid ¥ftF#v HIV }?5-&- 3 2R 4 eE 1 (ECs0<0.1 ¢ g/mL >
T, >186) (Junko Ito, Fang-Rong Chang, Hui-Kang Wang, Yong Kun
Park, Masaharu Ikegaki, Nicole Kilgore, and Kuo-Hsiung Lee, 2001,
Anti-AIDS Agents. 48. Anti-HIV activity of Moronic Acid Derivatives
and the New Melliferone-Related Triterpenoid Isolated from Brazilian
Propolis. J. Nat. Prod., 64, 1278-1281.) » # 74 % { %t drug resistant
HIV 4 3 24 4 078 12 (Donglei Yu, Yojiro Sakurai, Chin-Ho Chen,
Fang-Rong Chang, Li Huang, Yoshiki Kashiwada, and Kuo-Hsiung Lee*,
2006, “Anti-AIDS Agents 69. Moronic Acid and Other Triterpene
Derivatives as Novel Potent Anti-HIV Agents”, J. Med. Chem., 49,
5462-5469. (SCI) > %2005 # Z 3 { &7 p it &4 2 Hjiwd 2
% {1 ¥ 3 (Kuo-Hsiung Lee, Fang-Rong Chang, Yojiuro Sakurae,
Chin-Ho Chen, New PCT International Application field on May, 24, 2005
for “Anti-Retroviral Moronic Acid Derivatives ”, PCT General Power of
Attorney, UNC Ref. No. OTD04-003, United States Application No.
11/134,904.) - d t 12 + R %] > moronic acid AL E 2 @ H #5753 7
AKX L -BEL 21 ¥ T B3 YHHFHEZF moronic acid >
AP FHEF BT LT B RBIHE 2 > it e T B
POEHEM L A 22 B 20 s * 'H-NMR & HPLC & #8 %
Wie (7 A P By R EA A RBEA WS EHD BT RS2
2R ey RRIET A TS o g o AP Rk R e B
FE LB BT BRI EFRES LS F Y EE S £ itk
FA - HARET B R TR - B ELFIERY
VL L Fp R

261



¢ 5,,552%“35‘? 5278 ¥ 1P

st
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(- ) T BF A

=T B S Ar 0 T BT 20KgFEAB R M2 A F A
FETRFRET X BT LR ERRE A LR
082.41g » #-ptjm S 4 J* ¥ 4 d K A 472 (Silica gel, 70-230 mesh,
35X15 cm) » & * n-Hexane:EtOAC=10:1 — n-Hexane:EtOAC=5:1 —
n-Hexane:EtOAC=3:1 — n-Hexane:EtOAC=1:1 — Pure EtOAC —
EtOAC:MeOH =40:1—-EtOAC:MeOH =40:1—EtOAC:MeOH =30:1—
EtOAC:MeOH =20:1—EtOAC:MeOH =10:1—EtOAC:MeOH =5:1—
MeOH 3 i #7345 % soo R34 3 4B P B EE & K & 472
(TLC) 2|%7» ¥ e 4 = 16 fractions (frs.) » & fr. 9 i & — 4 & 38 5
moronic acid (¥ 3 g) » ¥ & fr. 8 few 40 ¢ FRE4T M- A IS R
% betulinic acid (50 mg ) > % fr. 12 % fr. 15> S8 — A g it 2 15 »
£S5 NMR 2 MS %3 &2 /300 fr. 12 7 7 lantabetulic acid($) 1.0
g) > fr. 15 7 7 semimoronic acid(¥) 1.5g) e

7 i3+ (20Kg)
l Extracted with CHCL5

CHCIl; extracts (982.41g)

‘ Silica gel

Fri~Fti7 || Fr8 Fr9 Fr10~Frl1 Fr12 || Frl3~Fr Frl5 Fr16

. l l

Betulinic acid Moronic acid Lantabetulic acid

Semimoronic acid

Figl. I 3 554 atin 2R
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(=) @ &z 7 &3 (Rhuschinensis) A d1z £ 5. 4 & o

Tablel. & 5.4 £

Triterpene isolated from Rhus chinensis

i | B LEF (A3 | FFE | BE
B S 7Y

S1 Moronic C3oH4603 | 454.68

acid

S2 Betulinic C30H4305 | 456.70 _//

acid

S3 Semimoron | C30H4604 | 470.68

ic acid

S4 Lantabetuli C3oH4604 | 470.68

c acid

HO\\ ‘ A
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1.Z_& * pipet - tips

2. sample #3,

3. HPLC % B4t

R Jasco
(1) RI-930 Intelligent RI Detector
(2) PU-986 Intelligent Prep.Pump

(-) HREsFH:
1. Moronic acid ~ Semimoronic acid ~ Lantabetulic acid
B~ 15mg #&# 5. > * 0.5mL 7 solvent (chroloform);% f22. » 7k
A& % 30000 ppm 2 Stock Solution > 14 4mL sample & fie % o
2. Betulinic acid
P~ Smg & # % > * 0.5mL & solvent(chroloform);% {22 » ¥k A&
% 10000 ppm 2. Stock Solution > 14 4mL sample ¥g k fie @ -

(=) & i
B~ 100 mg # & * 0.5mL <Fsolvent /3 f22 > )k & % 200000 ppm
2_ Stock Solution > 14 4mL sample g & fie ] -
it : Rl-detector i placR: 428 # 40 UV-detector » #+02 % JE 3% 3 % &
kR o

(= ) HPLC #k i :
2 3:;

sk ¢ 1.0000 mL/min
B R 35C

B+ 39bar~115bar 2 fF (7 a4 sl w5 2 BRA )
% 4% % %o ' n-hexane / ethyl acetate  7/1(moronic acid)
n-hexane / ethyl acetate 4/1(betulinic acid)
chloroform/ ethyl acetate 4/1(semimoronic acid ~lantabetulic
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acid)
Column : Si-gel > 4x250mm
LiChroCART" 250-4 Cat.1.50830
HPLC-Cartridge LiChrospher®
S1 60(5um)
Lot. F 1121840
No.433419

IRUEEEI-F- LR R NV bl Or N S R TN T
seid 5 1.0mL/min > column *# 40 b i o

5~ 5%

(- ) #P .

P BT RS e BARE S B g R A A A
(2 5k A )o ™ -5 B 5Lk B 2 Sample 7 0 8 2002 S1+S2
S3~S4 47 o FHhEEANND &Y B el E o

(=) #& %% ' Table2. T B+ & % Sample *7z g1k~ > 7 £
Ll Sk i

S1 0.13951% > ¥ crude » S1 7 € % 35.50530 mg/Kg (7 "%~
9% 3 /20 kg)

S2 0.007639% > T crude ¥ S2 7 ¥ 5 1.94184 mg/Kg (F "% 4~
% 50 mg /20 kg)

S3 0.015209% > ¥ crude ®* S3 7 ¥ 5 3.8684 mg/Kg (7 % » i¥
£ 1.0g/20kg)

S4 0.05145% > 7 crude ®* S4 7z & 5 13.09403 mg/Kg (7 %~
#X 15g/20kg)

d >t AR % & UV B5ofc o & PhotoDiodeArray B % + >
s BEBE S AR S EEE o R @t UV system & {7 8 B o
(%M &F"tt RI /?Jﬁj Pl b ity g koniE o iﬁ'?'ﬁ%?‘?’ - AL

'
-

e HApstag B 0 F - R Ry R ime ¥ b AT AT 12 2k
MRS ET RS i%%“" T AR ST R (F
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N
(=) IRFIFPEERAI SFaNE? FEHT LTy L8
BATEM A A Eﬁ,ta‘ﬁﬂ-d»&‘ 4+ % » ¥ 11 HPLC & 7 &

Brg 1 if 227 35 HPLC 4 R BIHF &L A 47 -

(Z) AFHFedIRFIP oqpdie BEFRELMES AW
moronic acid~betulinic acid~lantabetulic acid # semimoronic
acid > Migw Bt £ T4 fﬂ_gwb"i«}tl_,_)fwzgtf«? E R e S
I BFPEGipr A B¢ moronic acid @ d @
)§’<£E£ EFHIV Z E > @ Hep= [3;%“9#&%\&%7@6 HIV ~ EB
virus % iR Jﬁﬁ-‘r 2B MRRR o

(2) FF &z LT 1 & A s jF= e ’}k)i,a X $h
FArafieyh MZER ~ZE47 *éf 2 5
B FR L WARLT BT %r‘%”'”rz ’Fﬂ’t‘«?‘wz o ( wgrs.;,
2 & F 00 HPLC # %15 > 14 excel 2 = Hep Tl enfFm g2 s |

RFRA L R- AR NEARREES LT E)

(w ) 2 Rl-detector & ip]z “%*%Lﬁ’f%i?r‘%ﬁil R RPN R

zZZREI AP > e Az T 2302 HPLC * £ 4 32 i

4 oph 5

. .
+ e

|

(-)F%zPwpTRFCHCLEY Adge Bt 24> 29 = B
FEEARE - L R RER R P HEHA j\#ﬁﬁﬁgﬁﬂiﬂz—
F ok et F oo

(=) ¢tw @it &35 triterpene % 1f » 5 photodiarry HPLC 4 47 {2

12 TLC v ¥ > frita UV sz & 2 2 UV-detector 4 47 > ¢z Fl
#  Rl-detector HPLC £ {7 T_ M A 45 o 9 ZhiE /2 7 & *
Rl-detector » H AT B f X 5 X 4 B A L8 B V3 4 % S
o HRHF R F 4o UV-detector » F]pt F S A2 Jf & £ 24P
FEET 2 F - &

(z) ez fiEld 72 HPLC A 4905 ¢

\'FH
=
el
N
1
0
N\

he

N

3
<

—»’Fﬁ/? LL_I-. /alg‘fg,f‘i ’Eﬂiﬂ ,j\_
PR R AT R R SRR
e A 2 SR R = 2T R RLE B
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(2)d 35 BEAREFHFC GaE- HREFLLH > B
FEUEA MR FIOFL o

f2~ 7 2t

(- ) Tzong-Huei Lee, Jong-Liang Chiou, Chinf-Kuo Lee and
Yueh-Hsiung Kuo, “Separation and Determination of Chemical
Consitituents in the Roots of Rhus javanica L. var. roxburghiana”
Journal of the Chinese Chemical Society, 2005, 52, 833-841

= ) Monira Ahsan, James A. Armstrong, Alexander I. Gray and Peter
G. Waterman, “Terpenoids, Alkaloids and Coumarins from
Boronia Inornata and Boronia Gracilipes” Phytochemistry, Vol.38,
No.5, pp.1275-1278

( = ) Junko Ito, Fang-Rong Chang, Hui-Kang Wang, Yong Kun Park,
Masaharu Ikegaki, Nicole Kilgore and Kuo-Hsiung Lee,
“Anti-AIDS Agent. 48 Anti-HIV Activity of Moronic Acid
Derivative and the New Melliferone-Related Triterpenoid Isolated
feom Brazilian Propolis” Journal of Natural Product,
2001,64,1278-1281
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T &2 7 HPLC F 5 5% % =% B > ™~ 2 Sample fe 5 4 & R 28
18 7 HPLC ‘- $#i2 @) -
(=) %1k
1. Fig3. S1 (moronic acid) & @

o
o
g o
o | 9
>
10004 - 2
g
o™
: : R
: L v oW @
. . ~ ~ )
B =} o @
e < Y
g 2 = it &
5004 3 B R N TR
o - - S «
~ o ~ ~ Qo 0 oo P~ 0~ o o
5 N © 49 ~ DO ) NHL ¥
3% 2 ges NG @R NN
- S 0SS ~
25 oo cg3 23 28238 5
ed o 2SS I®» FTo~ D
> O 0= T R S g} ~
£ 0+ .
-500
-1000
T T T y T
5 10 15 20 25

# B35 5 RI-Detector 7% %% 3t EA/n-Hex 1/7 P& &7 1 p| 3] 0
A5 > B~ 30 mg moronic acid ™ 0.5mL CHCIl;:% f% > inject 50 L » o
2.142 3] 7.825 & 457k or % 5 solvent peck(CHCl3) » {6 m 18. 633
7] 23.558 ~ 4mint &k # 5 TLC #2325 moronic acid o
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2. Fig4. Crude ¥ Standardl +“ %1 B

HU” S1 Moronic acid

A

Crude ® moronic acid e73 &

+ B B]?; 5 moronic acid &% 522 sample 2. CHCI; & B~ & 444

BB d vt CHCL 524 ¢ /2§ 7 7 mororic acid °

3. s wfF Sl
Table3. % % S1 s 2 jF W) % #% B crudesample #7 3 S1 3 &
% & (mg/mL) 20 30 40
fi = o i
(uv xsec) 15507782 24946468 32999161
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30000000 R*=09979 32999161
30,
23000000 v ——
gy 20000000 Z o %ﬁﬂ@fj
« = — U G
10000000
5000000 |
0
0 20 40 60
B (mg/mL)
E N crude sample #p § ** &8 2.0k B
x(concentration)(mg/mL) y(area)
Sample 13.95112 10201217
He ¥ crude sample & # 2.9k (%) 3 B (mg/KQ)
Sample 0.13951 35.50530

XfhiikR H i mgmLY #hi #4680 B = 5 uvxsec
Mt w Ej?? ty=A+Bx (A=-1752598.167 » B=874568.95 » R=0.9989 )
excel T2 Rk Ge T 22 13

y = 874569x - 2E+06
R?=0.9979

#- sample ® #IEE Zoff s G fF S > AP EFTTT By
=874569x - 2E+06 - ¥ {¥ crude sample ® #73 F 40§ TR &k
B £ “,% © crude sample & kfeek & (100mg/mL ) > ¥ 1 crude
sample ¥ #7 7 iR &7 A (%)

bl4et 7@ 4 7 > Sample ¥ 3| 5 peak fF A G E G
10201217 (y & )» & » y=874569x - 2E+06 > ¥ x =13.95112(mg/mL ) »
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¥ crude sample ¥ #77 7 4pF HRESTER > £ K,f v crude sample
F)k & 108.8 mg/mL > ¥ ¥ crude sample ® #77 tR# FF A 5
0.128239 -

B olmp -
(1)Sample 1 3 & % 1000g & B 2 CHCI; 3B~ 14 7 CHCI3 extract

25450 #E R K2 EZHFRER1(SL) 3 ¢

(25.45g x 0.139519 ) / (1000g) x 10° = 35.505295 mg/Kg
MIUT HApd R e 55 8 (mg/Kg) R WP S

(1) Sample #CHCIl; %83 7 S1 = 4 0.139519% ¥ crude

(2) ¢ S1 7 & % 35.505295 mg/Kg

(=) % 234 @ S2(betulinic acid)

1. Fig 5. S2(betulinic acid) 4%,

e o
g
10004 - - - T
1]
5004 @ M | SRR LR A
S 2 B
S 2 2 2 g g Nk
28 QN 0 = < S D 15
48 ab 2 2 & 8 S &
2= o < ) 9) N
> ol 7" 5 — ~ S N
£
sood L
20004 -] b A
5 10 15 20 25

#8175 5 RI-Detector 7% 4% % %t EA/n-Hex 1/4 P41 18 Jp| 3] 408)
A5 B~ 5mg moronic acid ™2 0.5mL CHCl; /% f# inject 50 £ L> 7 & 2.933
I 7.858 4 447 EEoT k% 5 solvent peck(CHCLy) » 6@ 16.583 3
20. 175 ~ & F 4k % i TLC #2372 5 betulinic acid ©
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2. Fig6. Crude & Standard2 +* ¥} B

S2 Betulinic acid

Crude ¥ Betulinic acid 573 &

J

T T L} T L] L) T
0 5 10 15 20 25 30 35
minute

+ BIR?) 5 Betulinic acid ## &£ sample 2. CHCI; % P~4- 1+ ¢

_—%‘J_pg g] »of pbow L -:grw' il (:H(:l3 _:’"‘TB&#% v ,Féi'? /g\ 75 Betulinic acid °

3. | w §F S2
Tabled. -3 & S2 M jdie jF W25 % # B crudesample 73 S2 7 &
& & (mg/mL) 2 6 10
i 4 & % (Ucxsec) 1371296 4234647 6550771
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7000000 n—nn > o / 106550771
5000000 RE=09963  ~
— 4000000 - A —— o Bl
(mvsey 3000000 - — A I
2000000 b
1000000 2, 1371296
0
0 2 4 6 8 10 12
V&% (mg/mL)
crude sample #p § *+ 28 F.ak
#H B
x(concentration)(mg/mL) y(area)
Sample 0.76338 661871
#*E crude sample #& # 2911k (%) # & (mg/Kg)
Samplel 0.00763 1.94184
oexcel TNz BFx i eI 2213
y =647434x + 167632
R*=0.9963
RO

(1) Sample 1 9 CHCIl; 334 % S2 = 4 0.007639% » ¥ crude ¥

(2) S8 5 &

—

% 1.94184 mg/Kg
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(Z ) % 334 : S3(semimoronic acid) ~ S4(lantabetulic acid).

Fig7. S3(semimoronic acid).,

3
2
1 b
1000 - - - - - - |-
1o
3
=3 © S N
™ @ = -0
1 o T} 5 o O
5004 Q- e iev - S . N Q. .
QN < S NS
4 S o o — — [3Y
N o . n ~ © o. WO N NN 0NN
E . «Q = ~ =1 Q. AN f AT NO O
[ 8 2 =] o S I 0 on 9o mOANANQ
L . ™ <. ~ o~ (2] O I NN M S W0
S o 8 5 g = N S 88 R 2RES3Rd
12 = x = ) ) o ~ odumYbho
> - T Lo~ @ &) =1 A . Add d o HdNANANN
g 04 ..
-500
-1000+
) T L) | 1 | I
0 5 10 15 20 25 30 35

#8125 5 Rl-Detector % 4% 5o EA/CHCl31/4 P #1 18 ip) 3 e8]
A5 » B~ 30mg semimoronic acid 4 0.5mL CHCI; /% f% > inject S0 L » #»
m 2.883 | 5.725 ~ 457 Eg ot A% 5 solvent peck(CHCL;) ¢ w 18. 392
7] 23.383 ~ 45 F AL & (¢ TLC #23% % semimoronic acid o

Fig8.S4(lantabetulic acid) &,

[
o ©
] 2 g
2000 -« e -5 I
4 o N
N ©
o N
n o (]
~ (=] el
« ~ =
b (2] -
& a2 S S
500 - - & fe & . S-S & -
4 b=l — 3 ~ «
~ ] ™m0 ™ N~ © ) ~
N ~o 3 312 =2 eSS @ g9
9 NEger o INEN = oo o ® o
; 5o D2 = ==} = SN N NN
=3 VRS W (N Koo © [
> — N O A — — o N NN
g 04 .
SB00 - -l e e
2000 - - e el
T T T T T
5 10 15 20 25
minutes

# B]9; 2 Rl-Detector .73 4,4 3t EA/CHCI; 1/4 p 1 1 jp| 3 e8]
A5 5 B~ 30 mg lantabetulic acid /2 0.5SmL CHCI3 /% f% > inject SO L » #
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o 2.808 F| 5.542 & 4& “1EE ot % 5 solvent peck(CHCl3 ) {6 & 14. 742
I18. 717 &8 F A ¢ TLC #z3% % lantabetulic acid ©

2. Fig 9. Crude ¢ Standard3 - standard4 ** $+# :

S3 semimoronic acid

\ ] ] j | 84 lantabetulic acid | ‘
0 5 10 15 20 2 30 35 40 45 50
minute

+ B B2 = Semimoronic acid # Lantabetulic acid % % &-£2 sample
2. CHCL 3B~ R Bl > o st 7 v ¢ CHCL 3 2% 7 /e 2 3

Semimoronic acid # Lantabetulic acid -

3. %E{l“i‘:r&)%
Table.5 #3 & 3 st itie fF W22 #% ¥ crudesample 7% S3 3 £

3k & (mg/mL) 20 30 40

& & B % (Uvxsec) 8048297 11083151 14001343

275



¢ %%&S‘F 5274 % 1#

16000000 Y= 29765,‘)( + 2E+OO
14000000 R? =0.9999 / 40, 14001343
12000000 30, 11083151
... 10000000 ’ ——
PR 8000000 *"20, 8048297 o
(U’V SGC) 6000000 ﬂv\"E”L[\% (sz/ “1)
4000000
2000000
0
10 20 30 40 50
B (mg/mL)
crude sample #p § **
#HE TSk R
x(concentration)(mg/
mL) y(area)
Sample 1.52053 2452588
crude sample & %
#H & 97 1k (%) # ¥ (mg/Kg)
Sample 0.01520 3.8684
oexcel T2 BELeET 22 NF

y = 297652x + 2E+06
R?=0.9999

i
ol
S

(1) Sample 1 ¢7# CHCIl; 334 % S3 & & 0.015209 » ¥ crude ¥
S3 7 £ 3 3.8684mg/Kg

—
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Table.6 % & S4 M itiw jFH 52 # ¥ crudesample #7 S4 7 £

% B (mg/mL) 20 30 40

& 4 % f (uvxsec) 5467704 7961098 11072044

12000000 y =280217x - 239561 P 40,

10000000 R2? =0.996 11072044
8000000 30, 7961098

ARA r
(vsec) 2000000 20, 5467704 Ty
#O000000 TR @D
2000000 |
0
0 10 20 30 40 50
JE% (mg/mL)
crude sample #p § *+ &%
x(conccentration)(mg/mL) y(area)
Sample 5.14512 1202190
crude sample ik 291
#Y i (%) # ¥ (mg/Kg)
Sample 0.05145 13.09403

rrexcel T2 BExFe T a2 853
y = 280217x - 239561
R*=0.996
(1) Sample &1 CHCl; ¥24 % S4 & & 0.05145% » ¥ crude *®
S4 7 £ % 13.09403 mg/Kg
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