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Number: CCMP97-RD-001

The Resear ch of Sustainable Use of the
Chinese M edicine Resour ce

Guan-jhong Huang
China medical univeristy

ABSTRACT

In recently decades, the herbal related enterphiadsbecome a kind of the most
shinning star among the worldwild industries. Fomample, the traditional herb
applied in new drug expansion, functional food depment, the demands of natural
source utilization in cosmetics and etc. Thuss ivorth a while to invest more for the
requirements of sustainable use in Chinese hedsalurce. In the project, there were
separated into two topic; one was focused on tkestagation of pharmaceutical
application, cultivation, the assessment of actooeenponents in wetland plants and
another was aim at the research of the efficacyenlignts produced from induced
callus of loquat, and then proposed the technigase bof medicinal component
produce by plant tissue culture.

Topic 1: The Medicinal Investigation of PlantingdaActivity Analysis of Wetland
Plants

The medicinal plant is the foundation of the trimtial medicine. Therefore, we
investigated the wetland medicinal plants and taealyzed the antioxidant activity.
According to its results, we evaluated that thelamet medicinal plants applied to the
health foods. The plan is aimed to publish an titated handbook about the Taiwan
wetland for medicinal plants and carries on 30 &id Taiwan wetland medicinal
plant antioxidantive analysis. We used water andham®l| extracts to analyze its
antioxidant and its polyphenols, flavanones andléenols.

In the result we discovered that, Rotala rotundif@Vallich ex Roxb.) Koehne
Juncus effusus L. var. decipiens Buchen., Lindeamdipoda (L.) Alston, Typha
orientalis Presl, Cyperus iria L. and Salix warhiul@. Seem., their antioxidant
activities and the contents of total polyphenots\sry good. Therefore, we suggested
that the wetland of the medicinal plant may widélg planted, and provide the
references for the development of health foodaénfiture.

Topic 2: The active ingredients study in calli iced from loquat

The origin of Loquat was Eriobotrya japonica LindlAccording to
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pharmacologic reported that triterpenes could m®viith several efficacy on
anti-inflammation, relieve a cough, hypolipidemid)ypoglycemic, anti-virus,

anticancer and so on. In the study, we elevatedtiheation of the plant tissue culture
method to induce callus to produce triterpenes.

In the beginning, planted the seed of loquat onBA2.5mg/L+NAA1mg/L MS
medium with the sterile condition, and then obtdinemon yellow callus. The
following were to utilize the induced calli tranapted to a variety of cultured
condition. The result revealed that the primaryuret callus inoculated darkly in BA
2.5 mg/L+NAA1mg/L MS or LS medium for 30 days wouwddowth fast and get the
most mass in dry weight. Besides, the additionrotgin hydrolyte and yeast extract
were both better for growth and the accumulatiosexfondary metabolite. The yield
of experimental condition had exhibited the confeoin callus striled cultured for 30
days was 8.21 times than the original plant willduzed.

Keywords: Medicinal plant, Antioxidant, Polyphenol§riterpenes, Loquat, Tissue
culture

350



Y REEF ¥ 200 ¥ 5P

5. - CCMP97-RD-001

%ﬁ§~1¢ﬁm\ﬁ$%&mzﬁé
HER-BAHMBERERZAE - fEHEEE
'Tiéﬁ“a%

Frup Al BnFRELAAR L AH O PREYEFF RBHE BB R
Booo 3T ko VIR A FNA EhiY B & S SRR 440 wlnr’* vm B SN
-‘}’%-‘If?y-&r% s e > P —‘ﬂ-@}i*ﬁff\fﬁ%i R i S ST R P
@ﬁ%ﬁﬁ@@féﬁﬁ" B R4 L g kit o

P REBE L ABR S TRPEE S c T E KFIR B
B SR A S EA  RE AR EF YL ARG LAY

IVFHH 2B FALETR 7 EEY 2GR FRETRSEYREA S
A FE QI R EY R CEELAT RBE T EREFEY

GEE ST oo
AFERIK SRS FF i Bl Efoie 7 30 A0 RS B i dy 1
Ao I REPF BRI AR CEE T AR SRR SR R
(LR

d 2% g H ¢ L2 5 (Rotala rotundifolia (Wallich ex Roxb.) Koehne) %
= ¥ (Juncus effusus L. var. decipiens Buchen.)- /% % (Lindernia antipoda (L.)
Alston) ~ 5 (Typha orientalis Presl)~ £t i & (Cyperus iria L.){--k #r(Salix
warburgii O. Seem.¥ & t5 4 » Hyig L e g 2398 2 2 2k fr g
B o TN BT R SAERIRE B e KA A B R R R
Bd R ok ir R R 5 > VHEL AR L2 R RREERL 2 o

PRSI R AT F NS X S UENE 1

351



YREEF N 200 ¥ 5P

Number: CCMP97-RD-001

The Resear ch of Sustainable Use of the
Chinese Medicine Resource- The
Medicinal Investigation of Planting and
Activity Analysis of Wetland Plants

Guan-jhong Huang
China medical univeristy

ABSTRACT

The medicinal plant is the foundation of the tradial medicine. The medicinal
plants cultivated in the mainland and Taiwan. Ircerdg years, the chemical
medicament has the side effect unavoidably. Moredkie several kind of disease like
agings, cancer, hepatitis, hypertension and diabatel so on, still could not the
effective controlled. Therefore, the value and imigace of traditional medicine also
attract to people's attention once again.

The Taiwan natural environment is very superior #redplant resources are quite
rich. But in recent years, the earth was reclaifiastland many wetlands suffered the
destruction in Taiwan. Many kinds of wetland plaatgfered to be on the verge of
extinction. Many plants might be used the precimedicinal resources and might
supply for medicinal plants and the health foodkeréfore, we investigated the
wetland medicinal plants and then analyzed theomidi@nt activity. According to its
results, we evaluated that the wetland mediciraitslapplied to the health foods.

The plan is aimed to publish an illustrated handibabout the Taiwan wetland
for medicinal plants and carries on 30 kinds ofwEa wetland medicinal plant
antioxidantive analysis. We used water and methexitohcts to analyze its antioxidant
and its polyphenols, flavanones and the flavonols.

In the result we discovered th&ptala rotundifolia (Wallich ex Roxb.) Koehne,
Juncus effusus L. var. decipiens Buchen.~ Lindernia antipoda (L.) Alston, Typha
orientalis Presl, Cyperus iria L. and Salix warburgii O. Seem., their antioxidant
activities and the contents of total polyphenoks\ary good. Therefore, we suggested
that the wetland of the medicinal plant may widélg planted, and provide the
references for the development of health foodsénftiture.

Keywords: Medicinal plant, antioxidant, polyphenols
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MeOH/HCI (3/1, VIV)3 % 3t 28 F 10 minis » 2 4 sk kBB &
£ 640 N sk & 5 3135 ex sk (@ 22 catechink B 2 B (R R R
WOALZ I G AR5 e

(= )i % 1, 1-diphenyl-2-picrylhydrazyl (DPPH) ¢ 2 it # 2B 2
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(Yamaguchi et al, 1998)
%+ Yamaguchi 4 z_:E5% = ;£ » 21,000 uL DPPHe fig 4 7%
(0.2 mM)#50 uLtk 58 £353 > %k F B30 min> 2 {51 4 sk sk
3HR 2517 nms. sk & o § DPPHp o ZAk i f ﬁ S P Hex sk i@
gl ‘g LRE: ,@ 5 > ’fJ’i’f EI T 1R e g kB ,}é\"f"]i ARTEEE
| g1 %, f?ié?;—,?‘-%f DPPHp o fiic 4 2 5833 o
(Z )Trolox§ & endez it i 4 (Trolox Equivalent Antioxidant Capacity,
TEAC):#| Z(Re et al., 1999)
%+ Re% 4 1 x5 #0.25 mL peroxidase (4.4 U/mL), 0.25 mL
2, 2-azino-bis[3-ethyl-benzthiazoline-6-sulfoniciddc (ABTS, 100
uM), 0.25 mL H202 (5QM) 2 2 1.5 mL4 &+ -k £ 323 > F K10
mnz 4 £ T %4 2 a3 pd Lo 801 mle 5k &8
(Trolox)£2 0.9 mLz. TEACZEAR £ {8 » >t 3 8 F BL0O min> 12 4 5k
kB FHRIE 734 nmeo vk o 5k B 2 Troloxk & 2 B T R
HIE o A2 fF 2 AR5S 0 d R Sk 1~ TV R 52 TEAC
B o
(= )& & 4 (reducing powdeer) i#] Z(Yen and Chen, 1995)
200 pLz. # Fe & A& 2_ %5 v TIs4e » 200 pL2.0.2 M phosphate
buffer, pH 6.6-200uL 2. 1% potassium ferricyanide;& 4 ++50C
T & 20 mins £ 4c » 200 uL 1% TCA% % » 36000 rpnig.< 10
min{s » B~ ik 100pL o £ 4e » -k 100 ul 20 pl2 0.1% Fed
(2 3.5% HChz %) » ;2 ﬂfriu fs A E B F R104 450 700 nme
[ J’\? Z ]
# 3 & 1 g (Prussian blue; KFe[Fe(CN):2 =& (T it s R hiE3
L ,fn B SIS A VA Lo - A s P 2 T AEEE b S ;ﬁ d 74 o B (potassium
ferricyanide, PFC; Fe(CN)):B & = § o (K4Fe(CN);) o ﬁﬁ% i z% iﬁ«
B+ ier A4 a1 8> 2700 nmiplg & L Eg £ o ;flb»v'clp_{rs % 7T
ek R4 AR o
KsFe(CN) + sample ( KFe(CN)} + sample-oxide
3 K,Fe(CN) + 4 F€* Fe[Fe(CN)6E + 12 K
I N il
AR HIIZ EAF T I5E Y > 112 Scheffe’s multiple range test
WA AR A E L B ek > p<O.05RER]F AR &
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%~ BR

- P BRF S EY fEH 2 f P

FEORRBRFELE YR A BT L P L k2 T H
FA (A- ) o REEFEY S AWK E e B AT Lok
e BEBA Fdok - HPHE08~633% % (22 ) ;i
TR R
N SBRFEFEY 5 55 2 Troloxy & (4 i a4 (Trolox

Equivalent Antioxidant Capacity, TEA®G) z_

BECERE EY - B2 RE PP ETroloxy & cdig g 4
4705 ok A 54(1,753.41 £ 76.9 . M Trolox/mg) %« ¥7(971.14 + 49.68
« M Trolox/mg) ~ #3753 (762.04 + 33.8@ M Trolox/mg)f=-k #r(657.57 +
18.37u M Trolox/Img)% fe 4355 5 % 452 %%k (£ =) o

cARE B L2 T BRE B EToloXy € g ta 4 Ao B IR
% ¥(2,074.35 + 116.19 M Trolox/mg) ~ -k #7(931.45 + 84.14/ M
Trolox/mg) ~ &=t 7 % (769.41 + 53.57: M Trolox/mg)frif+ (651.22 + 14.95
uMTrolox/mg)F £ 4325 5 2 452 2x% (£ w ) o @ H s B ¥ g5
Troloxyg & srded b a0 4 73 2 o
o BREEFEY 5 5542 DPPHp 4 é«'}?"’f [

BFEOHREEY S 2 RE 5 HDPPHE d A5 i"f e o
17 0 B ILHECs s W] 5 -k FE#* 54(94.89£0.30 £76.999g /mL) ~ -k #r(112.69
+0.281.g /mL) ~ & F£3(189.14 + 4.5% g /ImL)for3t 75 ¥ (194.45 + 0.3 ¢
IML)E4E 5355 3 2 452 2x% (£ 7 ) o @ kKX P4 2 DPPHp o é,-;"-"f
* 453 % 5 glutathione (GSHY if-*2 DPPHR o 2 eECso 5 71.77 + 2.0
g/mL -

B GRS Y 2 2 T E I HDPPHG J Lpog i
47 BB ECsA B 5 % £(108.95 + 4479 /mL) ~ ik -3 (144.61 +
2531 g /mL)~ &3t 75 % (167.18 + 0.64: g /mL)jrif % (208.01 + 1.46, g /mL)
W IHE 2 452 3x% (42 ) @ ¥ i 5 P32 DPPHp o B’_H‘-“f T L8
& » BHTH 52 DPPHp o A thECso» 139.56 + 2.96: g/mL -

T CEREESEY P2 R R4 R

B # é‘ AR EN S L2 RERS2ZERA Do FIREE
a4 A w4 k(1,635 + 0.006) -k 7= 5(1.608 + 0.005) i% it % (1.604 +
o.oegﬁr@ﬁ 5% (1.563+ 0.001% 47392 4 A 482 2% (%= ) oa k3
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B2 B R 4 enip 4R & % glutathione (GSHY &2 R 4 5 1.806 £ 0.007

BB EY Y- S B2 BEIPHZEBRS AN R
-k #r(1.68 + 0.002)~ =% (1.66 £ 0.01) % (0.76 + 0.12p= & 77 % (0.58 £ 0.03)
foif% (0.46 £ 0.02F 4398 5 2 452 2x% (£~ ) @ kEBH2 B R
A ap| e R S SBHTHE R R4 50.27 £0.02
I~ BBFEYEF LI BEBLZ SRR R ion B2

£ %

Bl SARREEY P LEBRP2 IREIS TR FRIBETE
kB Ak FER 54(565.92 + 4.45 mg CE/g drug weighty: =% (389.25 + 19.12
mg CE/g drug weight) 7 # ¥ (385.67 + 5.62 mg CE/g drug weight)k fr
(302.89 + 21.19 mg CE/g drug weightji+ (230.50 + 1.41 mg CE/g drug
weight)x g t-328 3 F £ dpesg (24 ) o

BT LSPREBEYEH RIS SR ELA34 3 B0
.-k #r(551.50 + 17.57 mg CE/g drug weightji+ (494.17 + 10.13 mg CE/g
drug weight): & < 37(489.75 + 53.28 mg CE/g drug weight)- 7= % (356.70 +
17.32 mg CE/g drug weighg# 7 3 (345.25 + 9.81 mg CE/g drug weight)
Eﬁ%biﬁéﬁﬁ?%ﬁ(%i)°

RZ o BBRPEY R LEZPP 2R3z E  FRESBZE
AR ,; % (563.92 £ 5.44 mg RE/g drug weight) -k 7 5 (46.24 £ 0.39 mg
RE/g drug weighty-k #r(34.20 + 1.36 mg RE/g drug weight)& 7 37(29.73
+ 0.51 mg RE/g drug weighfty# 5= * #(27.55 £ 0.27 mg RE/g drug weight)
2Ly S EPERm (4 ) °
BT EBBRFEN S BEPFLESRIELAF4 2 FRY

T~ FoH 3 (74.55 + 1.50 mg RE/g drug weight)i 7 % (72.174 + 3.33 mg
RE/g drug weight} # % (71.89 + 0.42 mg RE/g drug weightyk 1#r(70.34 +
2.43 mg RE/g drug weighfy#-+ 7 % (46.88 + 0.47 mg RE/g drug weight)
*E*”_]’,a’g 2 anﬁ,,%a_z_im_ (%J.) o

Bl BB EY R REIB 2 IMiE, 72 FRAMHEZ
A w Gk 353 (14.04 £0.88 mg CE/g drug weight)i i % (13.47 £ 0.47 mg
CE/g drug weight} -k #7(5.54 + 0.18 mg CE/g drug weightyk 7 * 5-(4.50 £
0.27 mg CE/g drug weighty#(3.97 + 0.27 mg CE/g drug weight)z 4 12 &
FEIEORARE (24) -

BT BB EYEF RBEPFSF2ZAMREBEIELASAZE  FRE
1 % 75 %7(14.36 + 1.28 mg CE/g drug weigh#t 75 % (13.41 + 0.87 mg CE/g
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drug weight)> i#+ (7.04 £ 0.10 mg CE/g drug weightyk (6.6 + 0.31 mg
CE/g drug weightjr + ¥ £t 37(6.15 + 0.86 mg CE/g drug weight)e 1~ 3=
£ 3 % &y prpE (£-+)
N r'/% ﬂ”ﬁ? o2 H % 5 Bgr 2 A

d P2 iy PREREEIERS L SRR RR i ion fRARE S A
?ﬁ’%méfﬂ%%?ﬁ#$+%#’,ﬂukﬁ4 SRS E S R
oA ook el g e ap d A F ”fsé A qet £ d paag o
%iéfﬂﬁéwﬁ%“§+%#’ﬁﬁukﬁ‘¢a‘ﬂwﬁ‘ﬁwf
Frore sk ﬁifg#ﬂij,_ F %ug mg d Zg, Art% 4 1:~§ B d fedE o

5 =N

‘*%’?Iﬂr@w*ﬂa# J\+B’»#ﬂfr ﬁ%«wﬁ"Lé
By VRS EEZ RS G %pﬁﬂvp']i%\/n\% TS E g et
TE e BB A2 A (Bl Rz ) e
N SRR BT P2 AT

5- Pz i MERGERERP 2 SR RSB AoR B S A

Ty T T P N R R N

3 %H 7 & ook iR 4308 5 f‘i%{gi’ng %) R o %ﬁv%ﬁz
KoM o HRM B ST BERS o B ke g B
R el R RF SR G R d A& f““ﬂl{r;gm;ﬁ;ﬂk\ﬁo
ﬂ*ﬁ"%*ﬂwﬂﬁé*mﬂ%*%@’ﬂp‘“ TETF Ao iR
S peap A - fhay m #rﬂm‘?ﬁ:*ﬁ zyf;a_*'*g;:ﬁm deod 1 R A4S
BEBFEYEHFVREREF S BT S REY S FE o BRA I ook
ED PR R L
1~ SRR B 5 R

B EE ’fﬁ'*”mp’% LB Enmg o fﬁ%hm@ﬁm?,} 9% L
Bz Brfii Ly & wi AR S vt MR AL LR B F

\t \_}ﬁ

‘%

PR 2 LR B L L T PR B IR E gk
Eﬁ%%’&ﬁa&hﬂﬁwﬁéiwﬁﬂﬂl%ﬁéﬂ°ﬁﬁﬁ% T mAEe
By B S AR R T (T Rl Rk B R

(#6 frikik)) -
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Marsilea minuta L.
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B - 3

FIH g 22 KPR BF ET L ET HE > F15 5 A9 AR
SR o § e RE A - fAdE 1w %‘«*f&*{aﬁp 5 A8 F e chrt oz o A2 4,000
A e S p AT SELE R T A g S g 5B e R
NI A A R EE - Bk FRKDOF o S RGL R KR
EHP S Al A F a0 TSI e bl IR s R (40
a’ﬁ?%\% CAR IR RRE CFEF HR2FEEE) FF(

G TTWME S BCFFEEEL G N)ENG EHI B o LA
¢ f Y ﬁ%lg}%mi Wi o d 3 pd A

Egiti@mmed o xHF N [ HFEHE A
A RPN TRBECET U A ﬁ_svm LA I gl
Boo B AE A MG FIZRA LY T o F S AR LA
Bl AehA A v P ankul W 4 Tt d pL fnre m.gﬁ(Ames, 1983;
Gey, 1990; Smith et al., 1996; Diaz et al., 1997) & & # BB+ E* fa b 7
Rt EREE AL §E N Hwﬂ’@7~mﬁ*ﬁf”mﬁéﬁ
b AW A HE WA A A > ik HHVENAT o

7
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FAr S AT A EE 3 2 ok qr g B o FINEET R LA R B
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vk

F— AT HEFFEATL30fR» F 1 Le(ZFF (), 1994
HRE A~ 3Rk 22 1983~20013#~ > &, 2002~2004)
KL v g ¢ # k2 5 E LS _
1 | (e # %) Marsilea Lk Bk DEGCFR SRR Y
(%) minuta L. Marsileaceae TP EABE
L Salix warburgii |47 ¥4+ o [FREARALF o ER s
2 ke O. Seem. Salicaceae ki B ipg ~ARpE -
Pillea $R A }_%EZ -{%%@ﬁ’é;’f iR L "f%{; .
3 | T ES KR EnLu;rlt_)phg/IIa Urticaceae | 7&K j;;ﬁﬂ LA S pRATIEG
.) Liepm. HE 44:!5—%‘?5 °
. .-=  |Polygonum ¥ VR VRS R R NI
4 PR plebeium R. Br.|Polygonaceae skt BB~ M I HHE
Alternanthera | .. e oz
T3 i L o VRN E-R ) o I L PO e
° e ;ersshs(L_) R Amaranthaceae sl FEeb s A
E@i‘j:iii 2 P Sl S = el
- Euryale ferox b ooy RBE(EHART) AT E
6 R Salish. Nymphaeacea ;3 |+ N N T
Rotala - a o .
e g 2E A IR fEE
., |rotundifolia |+ By % F* . ] . A :
hopES oL K £ :i—‘ 7 Fﬁ N R ~ 5B ~ 7 ‘Xt'—‘l)’_ﬁ__}"
! kg (Wallichex |Lythraceae ek j}; - M~ S T SR
Roxb.) Koehne ‘
Hedyotis e e oy o x ar
e &5 g [EEF GRS ES L ]
8 ks E(;rnygmboaa (L) Rubiaceae ki PR~ e~ B A ~BRATIE G R o
Avicennia 1
9 A 3c% |marina (Forsk.)iji’é’n’gceae kM (L FERE 5 JacH -
Vierh.
Phyla nodiflora| % # 3 4+ g | RE AT REE AR R
10 £ R (L.) Greene |Verbenaceae Al KEET ~ B AR E o
Lindernia 2 Sft IR G AGRE TR R
11 AR antipoda (L.) |Scrophulariacea $i&=k 1+ B+ & ~ B4 3% ~ R T
Alston e e
Hygrophila o o
12 | ~ % k5 % |pogonocalyx A7k £ £ 208 A W) BN o
REP Acanthaceae - v |
Hayata
Alisma i e e
.~ " Fia e BERGERSAURSA KR
13 | &iB(k) |orientalis . L e e T I TR
(Sam.) Juze Alismataceae T~ MR SRR T 2
wy  |Egeriadensa |K A ok M & 2e o
14 FE%  panch, Hydrocharitaceae ' k2 msey
Eichhornia A 2 gl E S Y EE ",f B R~
15| # i foasps D CF L | giep (fURHEsd § b T
(Mart.) Solms KSR B BRE -
~ [Juncus effusus s i%{@sb FE R —’é‘/rié e
16 ¥ |L. var.decipiens Juncaceae e R RO o > ) IR A
Buchen. e
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S5l LR g ¢ # v k4 g L
.. |Commelina "853 fL g | DI FERES S FFREG
17 "R communisL. |Commelinacee Bk RBR A BB E
- ... |Eriocaulon PR A JU ,
X 3 AL Sk ! CMOER AR LT E .
18 EBAME sexangulare L. |Eriocaulacease ek AR 3R
Cyperus
alternifolius L. - wmae sm = ep s
. £ A I R R DR
e flabelliformis |Cyperaceae Tk v
(Rottb.) ‘
Kukenthal
a a %h*g‘%jghf‘?k‘/ri“g
so oo g |CYPETUS A CHE 0 s R IR B e
201 »®0% jiformisL.  |Cyperaceae | PN ‘f: o R AT et
Cyperus R,
21 | B A K FE |imbricatus 7 A ekl | EmEfoe
Retz Cyperaceae
’ N iR iﬁ?é#é)k“,f;‘,%‘%’%:@;‘;?lj)ﬁ( ’
22 | 3% |Cyperusirial. é:/yperaceae Bk o RS R R B B M
TR, e 2E AR RS R
. |Fimbristylis |37 % # s Fo .
7K@ . . i Fr ﬂ‘!:r_ N P e N
23 ki littoralis Gaud |Cyperaceae ek i‘ . DR~ ARG
Kyllinga 5 DR RFAAUR S TR
24 | ‘=¥ -kige |brevifolia ‘ e loth HTh 650 S B s B A
Rottb. Cyperaceae NI
Torulinium o 1
25 g5 3  |odoratum (L.) |~ &4 o JEANE Sl Al
S. Hooper Cyperaceae
Echinochloa :
) : £ Ft i_‘ﬁ;;bii‘—lama/r$%
LM
26 # ggjug\fl“' (L) Gramineae ekt FH e ~FhE
Acorus PR RERNE &R TG R
27 | % ¥ (%) |gramineus Ar:Cgai Fe R (R RIB S ET TR A SR
Soland BoREILARE
g | 'KXF |Pistiastratiotes|x = % f* g |DF AR fRE 0 RR b ok
(= ) L. Araceae T R A EBB HAAEE
o Spirodela T ) DERFFFUR SR Fi
29 | % 7=(%) |punctata G. F. EATAEINE T ) PN I g S 1 I
Lemnaceae TN A
W. Meyer TR s e & oo
?'E%‘; it IL A R AR
- Typha LRk AU A AR Rt 1
ot s +
301 FECR) orientalis Pres Typhaceae herk ﬂH 15’ S EFTRROR & AR RA
P L P (R A (R 29)) LA () AT (AT B )
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S o BB KA S = S Ek o ? R R B 2 5 B5 (%)

% P K Betr 2 BBF (%) | 2 iR B g 2 55 (%)
1 | 4 (7 3 %)(MM) 37.03 11.27
2 ke (SW) 14.63 15.44
3 | I EiLkF(PM) 4.96 10.76
4 BE % (PP) 45.99 17.31
5 £ % (AS) 15.91 12.14
6 % (EF) 14.44 1.43
7 k2 34 (RR) 4.24 12.31
8 k& E(HC) 21.19 10.66

4 30 ¥ 13 (AM-R) 17.84 24.37
> Aac ¥ E(AM-L) 5.47 5.83
10 7 % (PN) 7.86 9.18
11 k=3 (LA) 63.33 34.03
12 | =+ & k& % (HP) 12.84 6.41
13 e | 43.33 14.84
14 'k @¥(ED) 20.77 3.42
15 # % & (EC) 14.35 13.05
16 7% 3 (JE) 13.04 11.34
17 epiay 11.76 14.21
18 | +~ EHH I (ES) 12.45 2.53
19 oY S 11.24 26.76
20 LR Y 23.22 17.84
21 BAMTE 36.33 9.79
22 | Bk E(Cl 11.07 7.62
23 k# ¥ (FL) 10.52 3.92
24 | 2¥-Kifis (KB) 12.18 4.4
25 %5 & 35 (TO) 39.83 12.76
26 # (EC) 6.77 6.39
27 % ¥ i (AG) 12.96 8.37
28 | kX% (% %) (PS) 70.18 21.58
29 i 3%(SP) 13.96 11.42
30 5 (TA) 19.7 0.89
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SRR EY E ok E B2 MR (a4 R T

et - TEAC (mM Trolox/mg + SD)
k## 7 (RR) 1753.41 + 76.99
% 1 (JE) 971.14 + 49.68
B3 357 5°(Cl) 762.04 + 33.80
K H#R(SW) 657.57 +18.37
B -k iEs (KB) 462.67 +9.49
# (EC) 448.98 + 6.41

i 357 (12)(AM-R)

381.85 +13.07

3% (E)(AM-L)

376.17 +10.42

B % (PP) 364.04 + 1.07
¥ 3%(SP) 360.25 + 7.70
#% (TB) 344.13 +5.48

* -3 (LA) 320.35 +2.80
k# ¥ (FL) 311.73 £3.71
-k # ¥ (HC) 283.58 + 4.45
| E 4K (PM) 165.44 + 0.38
% ¥ i (AG) 159.52 + 2.57
£ ¥ (AS) 156.38 + 9.48
£ i3 ¥ (CD) 132.00 + 4.83
"g 373 (CC) 113.02 + 1.96
Bk 5 (Cl) 112.35 + 4.74
# % % (EC) 102.13 + 2.66
% L (PN) 97.04 +1.53
(2 3 ¥)(MM) 94.27 + 4.82
< ¥ &4 ¥ (ES) 77.58 + 3.57
< % -k # % (HP) 69.40 £ 0.94
# %77 % (CA) 47.23 + 3.66
k @ ¥ (EP) 37.10 £ 2.17
& 75 (TO) 32.71+0.71
% (EF) 14.58 + 1.11
% /8(AO) 12.33+3.44
K EK (% #)(PS) 7.52 +3.64
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Tw o SHRAEEETF T B AT R R

< So

et - TEAC (mM Trolox/mg + SD)
2. ¥ (JE) 2074.35 + 116.19
-k H#r(SW) 931.45+84.14
= 77 % (CI) 769.41 + 53.57
,“ﬁ:% (TB) 651.22 + 14.95
* (EF) 350.73£4.13

kg (KB)

342.52 +10.91

i 2% (LA)

311.23 £ 16.05

248.17 =+ 34.50

% ¥ i (AG) 225.65 + 9.45
~ £ #H ¥ (ES) 222.65 + 0.86
% & 37 (TO) 203.67 + 52.57
(w3 3)(MM) 196.25 + 13.50
30 % (12)(AM-R) 177.00 + 2.13
B E % (PP) 175.44 + 9.47
k72 7 (RR) 159.90 * 15.52
£ T (AS) 148.46 + 6.64
#* % 3 (EC) 143.33 £ 6.39
¥ 3% (SP) 104.17 +5.36
"gir % (CC) 96.13 + 7.69
k# ¥ (FL) 87.17 +5.02
7 % (PN) 86.21 + 12.58
# %77 % (CA) 81.77 +4.10
k& (HC) 56.73 +7.18
A% (E)(AM-L) 54.15 +2.11
L ok 5 2 (HP) 43.38 £5.03
#(EC) 39.56 + 20.28
kX R (% #)(PS) 34.79 +2.63
N ST (8)) 27.35+4.81
#B(AO) 19.08 + 7.96
£ =7 % (CD) 15.33 + 16.20
k @i (EP) 5.69 + 7.58
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I~ SRS ET 5 kP42 DPPHA o Atk iEe
By LH kE P4 ECso & (Hg/mL)
GSH 71.77 £ 2.09
k2 i (RR) 94.89 + 0.307
ke (SW) 112.69 + 0.28
F=x (LA) 189.14 + 4.55
B 3% (Cl) 194.45 +0.32
Aict E (AM-L) 271.71+1.28
Bh % (PP) 301.52 + 4.62
wF-kiFie (KB) 379.52 + 2.52
i 3e% 12 (AM-R) 404.19+1.18
¥ 5% (SP) 432.20 + 4.63
%% (JE) 456.88 + 3.88
5 (TA) 533.59 + 4.92
# (EC) 548.23 + 4.62
ks (HC) 668.89 + 8.62
k# % (FL) 810.61 + 6.58
3 % (AS) 844.69 + 6.42
% ¥ i (AG) 896.90 + 7.60
B35 % (CD) 1125.67 + 1.22
(v 3 %) (MM) 1400.48 + 3.2

1520.06 = 5.25

1882.64 +3.92

kx % (% %) (PS) >2,000
a7y (TO) >2,000
[ 4 kFr (PM) >2,000
= 4 (PN) >2,000
&8 (AO) >2,000
w7 % (CA) >2,000
"air3% (CC) >2,000
#+ %3 (EC) >2,000
k@x (ED) >2,000
% (EF) >2,000
~EHH YT (ES) >2,000
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B4~ GRS E {7 F 554 2 DPPHA d ghifrp it

LI " fik 5 B4 ECso e (Mg/mL)
BHT 139.56 + 2.96
ke (SW) 59.58 + 0.33
% ¥ (JE) 108.95 + 4.47
k=% (LA) 144.61 + 2.53
Bk 35 (Cl) 167.18 + 0.64
5 (TA) 208.01 + 1.46
Bk E (C) 242.55 + 3.11
% (EF) 307.35+1.61
[ 2k (PM) 423.14 +5.61
£ =7 % (CD) 489.04 + 3.82
w3 kifis (KB) 523.55 + 0.091
(e %) (MM) 613.76 = 1.67
AT (AM-R) 713.99 +0.24
k#= 3 (RR) 721.89 +3.91
= % (PN) 789.26 + 5.84
3% (AS) 946.79 + 8.39
% ¥iF (AG) 1045.51 + 0.69
i 7% (SP) 1094.73 + 12.61
%8 (AO) >2,000
<~ EHEH R (ES) >2,000
L% okH A (HP) >2,000
#aciy & (CA) >2,000
"gir% (CC) >2,000
# ® 3 (EC) >2,000
kK@% (ED) >2,000
BE % (PP) >2,000
K EK (% &) (PS) >2,000
gr& 35 (TO) >2,000
# (EC) >2,000
At E (AM-L) >2,000
k@I (HC) >2,000
k# ¥ (FL) >2,000
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L LRRE P E PR E R LB R R

et - Reducing poweA700 (Mean + SD)
GSH (200ug/ml) 1.806 + 0.007
-k #r(SW) 1.6352 + 0.006
k= ¢ (RR) 1.608 + 0.005
k=% (LA) 1.604 + 0.069
B3 (CI) 1.563 + 0.001
BEE (PP) 1.186 + 0.027
4 309 (£) (AM-L) 1.109 + 0.005
*E“ﬁ”(Jr‘T) (AM-R) 1.010 + 0.015
ki (KB) 0.743 £ 0.012
¥ 3% (SP) 0.713 £ 0.005
# (EC) 0.625 + 0.020
F% (TB) 0.584 + 0.006
we ¥ (JE) 0.555 + 0.003
k# % (HC) 0.552 +0.015
£33 ¥ (AS) 0.457 +0.009
k# ¥ (FL) 0.404 + 0.010
£ =7 % (CD) 0.391 +0.011
% ¥ i (AG) 0.363 + 0.007
7 % (PN) 0.3349 + 0.020
Lok Ex (HP) 0.310 + 0.010
(e %) (MM) 0.273 + 0.005
Rk E (C 0.266 + 0.017
"gir3 (CC) 0.227 + 0.004
# ® 3 (EC) 0.172 +0.012
#%ir % (CA) 0.133 +£0.004
X EFHHT (ES) 0.094 + 0.006
JEL KR (PM) 0.081 + 0.032
% &35 (TO) 0.087 + 0.002
% (EF) 0.068 + 0.005
%8 (AO) 0.049 + 0.005
K ZK B (% ) (PS) 0.020 + 0.001
k@gy (EP) 0.019 + 0.001
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AN CBBEEPEY RE T REPRE 2R RS DRI

i - H Reducing poweA700 (Mean = SD)
BHT(200ug/ml) 0.27 +0.02
K Ar(SW) 1.68 + 0.00
=3 (LA) 1.66 + 0.01
% (EF) 0.76 £ 0.12
(2 F F)(MM) 0.69 + 0.02
sk 35 % (C) 0.58 + 0.03
£ =7 ¥ (CD) 0.51 +0.02
F+% (TB) 0.46 +0.02
BTN () 0.41 +0.03
"§3x % (CC) 0.40 +0.01
7 % (PN) 0.36 + 0.03
w5 % (PP) 0.36 +0.02
30 % (1) (AM-R) 0.36 +0.02
~ ¥ #oH 1(ES) 0.32 +0.01
® 3 -k LFie (KB) 0.29 + 0.08
| E 4 KR (PM) 0.29 +0.018
%5 & 35 (TO) 0.27 £ 0.05
# % £ (EC) 0.26 +0.01
% ¥ (JE) 0.26 £ 0.05
k72 7 (RR) 0.25 +0.01
3 T (AS) 0.19 +0.02
B %) 3 (CA) 0.17 +0.01
% /8(AO) 0.15 +0.02
¥ 3% (SP) 0.10 +£0.04
4 g ok 3 % (HP) 0.09 + 0.02
k& E(HC) 0.06 +0.00
A 30 % (E)(AM-L) 0.06 +0.01
kZKE(* ) (PS) 0.04 +0.01
k@I (EP) 0.04 +0.01
% ¥ i (AG) 0.04 +0.01
# (EC) 0.03 £0.01
k& ¥ (FL) 0.01 +£0.01
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ﬁ%eﬁ%‘&fﬁ 5 298 % 5

PR~ Rimicimpsz £ 4

Y G

R

5 RAR

A mg CE/g mg RE/g mg CE/g
k#E= 7(RR) *565.92 + 4.45 **46.24 + 0.39 *4.50 + 0.27
ik 123 (LA) *389.25 + 19.12 *+22 68 + 0.57 *2.23+0.02
7 35 % (Cl) *385.67 + 5.62 #2973 +0.51 *14.05 + 0.88
Ak A(SW) *302.89 + 21.19 **34.20 + 1.36 *5.54 +0.18
F% (TA) *230.50 + 1.41 **53.92 +5.44 *2.89 + 0.01
B -k iFis (KB) *215.92 + 1.23 *+Q 54 + 0.44 *1.69 + 0.01
k # ¥ (HC) *157.50 + 7.53 **17.04 + 0.67 *0.71 +0.01
5 ¥ (AS) *137.67 +3.81 **26.44 + 0.53 *1.56 +9.11
7. % (PN) *137.04 + 4.13 *%16.76 + 0.10 *1.61 + 0.01
3o #(AM-L) *109.25 + 1.67 **27 55 + 0.24 *0.34 + 0.02
#(EC) *108.33 + 9.26 *+14.88 + 1.33 *2.93 +1.98
(e F ¥) (MM) *102.41 + 6.93 **12.42 +0.61 *3.97 +0.15
30 ¥ 1 (AM-R) *102.1 + 7.55 *7 78 + 0.07 *0.42 +0.01
% ¥ i (AG) *91.50 + 1.25 *+13.81 + 4.93 *2.06 + 0.14
# % 3E(EC) *90.12 + 7.26 *+Q 97 + 0.23 *1.14 + 0.00
< ¥ 4 T (ES) *88.62 + 0.91 *+Q 57 + 0.25 *1.25 + 0.02
k# ¥ (FL) *87.50 + 20.02 **14.16 + 0.36 *3,13 +0.08
4 kR (PM) *81.67 + 3.59 *+10.00 + 0.40 *0.05 + 0.00
4 % ok 5 % (HP) *81.25 +9.11 *+7 86 + 0.08 *1.22 +0.01
¥ 3% (SP) *67.67 + 11.58 *+21.37 +1.27 *0.81 + 0.02
B-h % (PP) *64.10 + 10.48 *+17.22 +0.25 *13.47 + 1.22
% & 37 (TO) *43.91 + 0.55 *3 11 + 0.04 *2.39 +0.04
7% 3 (JE) *37.33 + 10.37 *+8 79 + 2.88 *0.38 +0.01
£ =7 % (CD) *37.66 + 10.16 *5 51 + 0.53 *0.85 + 0.05
BTN (8))) *30.73 +7.01 *+0.39 + 0.37 *0.74 + 0.08
#*(EF) *28.16 + 0.49 *3 28 +0.21 *1.93 +0.02
"§ 153 (CC) *25.89 + 5.76 *5 72 +0.20 *0.21 + 0.04
-k @i (ED) *24.66 + 0.10 *5 85 + 0.09 *1.05 + 0.00
# %77 % (CA) *19.95 + 0.93 **4 63 + 0.05 *0.56 + 0.12
kX E (%) (PS) *17.91 + 0.10 *+3 33 + 0.04 *0.85 + 0.00
#i8(A0) *8.47 +1.81 *+3 71 + 0.05 *0.38 +0.11

*mg CE/g =mg catechin equivalent/g drug weight

** mg RE/g =mg catechin equivalent/g drug weight
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AL LBREESEY RS IORBERL SR BRI M IcE MRS R

3
%
W o g *ﬁzmﬁ RSPk AE *F P pE AR
g CElg mg RE/g mg CE/g
ke (SW) *551.50 + 17.57 #%70.34 £ 2.43 “6.62 + 0.31
F+ (TA) %494.17 + 10.13 #471.89 £0.42 #7.04 £0.10
% ¥ (JE) #489.75 + 53.28 *#30.16 + 5.07 #1.60 +0.05
R =% (LA) *356.70 + 17.32 **35.21 + 2.42 *2.12 +0.01
Rl (6]) #345.25 +9.81 “¥46.88 £ 0.474 #13.41 + 0.87
Bk (KB) #251.25 + 1.90 “%41.86 +2.19 #3.85 + 0.26
A E A KR (PM) #244.08 + 14.43 *¥14.78 + 3.38 “5.98 +0.78
% (EF) *213.58 + 7.29 **16.70 + 2.31 *3.43 +0.01
¥ & (SP) #204.00 + 4.39 #%20.84 +1.53 “3.77 £0.29
# %3 (EC) *184 +19.12 **25.60 + 6.30 *3.08 +0.06
% ¥ i (AG) #160.58 + 61.15 #%19.98 + 31.55 *1.38 £ 0.01
E£3 % (AS) #152.83 +11.30 “¥24.07 £ 18.78 *3.79 +0.38
~E#HH Y (ES) *133.02 +5.12 **74.55 + 1.50 *6.15 + 0.86
"g53 (CC) *129.16 + 4.99 **21.21 +0.24 *1.36 + 0.0084
k= 7 (RR) #122.92 + 3.67 #%28.14 +5.48 “2.43 +0.33
Rk x (Cl) *112.07 +10.79 **26.11 + 9.91 *14.36 + 1.28
k# ¥ (FL) “107.08 £4.12 #%19.16 + 5.42 *2.00 +0.37
¥4y & (CA) *105.58 + 13.19 **20.51 + 3.02 *3.84 +0.05
kKA E (HC) “103.67 + 1.46 #%26.02 + 6.49 “2.57 +0.16
k@¥ (ED) *81.79 + 18.52 **12.5.11 +5.41 *2.95 + 0.0053
# (EC) “80.08 + 8.80 #%24.21 +10.61 *2.00 +0.38
B icE 12 (AM-R) “59.76 + 3.27 “%42.08 +1.22 *0.46 +0.01
%r& 35 (TO) *54.06 + 11.80 **12.27 +2.27 *3.33 +1.56
< JE(CkxR) (PS) *51.79 £ 1.12 **20.22 + 2.58 *4.97 +0.12
(7 3 %) (MM) *47.81 + 9.58 *+12.05 + 3.84 *1.45 + 0.08
BE 5 (PP) *44.32 +11.38 **72.174 + 3.33 *2.819 + 0.39
£ =7 % (CD) *39.01 + 6.05 **15.31 + 0.68 *2.29 +0.02
#i8 (AO) *37.45 +0.28 **6.25 + 1.93 *0.94 + 0.0093
1 (PN) *29.53 +4.71 *%11.10 + 1.86 *2.68 +0.10
L okHE A (HP) *18.053 + 8.56 *%1.19 + 0.53 *254 +1.34
Aar¥ £ (AM-L) #7.69 + 24.50 “%18.34 + 24.74 “1.49 +0.16

*mg CE/g =mg catechin equivalent/g drug weight
** mg RE/g =mg catechin equivalent/g drug weight
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Number: CCMP97-RD-001

The Reaearch for Traditional Herbal
Resour ce Suatainable Utilization-The
Active Ingredients Study in Calli
|nduced from L oguat

Jin bin Wu
China Medical University

ABSTRACT

Aim:

The origin of Loquat waEriobotrya japonica Lindl. and it was usually applied to
relieve a cough and treated as a expectorant fay. [The major components were
included volatile oils, triterpenes, flavonoids, lyphenols and etc. According to
pharmacologic reported that triterpenes could m®vivith several efficacy on
anti-inflammation, relieve a cough, hypolipidemid)yypoglycemic, anti-virus,
anticancer and so on; however, the extract yiechfcrude plant was very little. In the
study, we elevated the utilization of the plansuis culture method to induce callus to
produce triterpenes.

M ethod:

We took the sterile cultured plant to induce thdusaand then inoculated in
various medium. In the period of time, determinithg ratio and content of five
triterpene compound in the extract from the catlukured in different condition by
high performance liquid chromatography (HPLC).

Results & Discussion:

In the beginning, planted the seed of loquat onBA2.5mg/L+NAA1mg/L MS
medium with the sterile condition, and then obtdidlemon yellow callus. The
following were to utilize the induced calli tranapted to a variety of cultured
condition. The result revealed that the primaryuret callus inoculated darkly in BA
2.5 mg/L+NAA1mg/L MS or LS medium for 30 days wougdowth fast and get the
most mass in dry weight. Besides, the additionrotgin hydrolyte and yeast extract
were both better for growth and the accumulatiosexfondary metabolite. The yield
of experimental condition had exhibited the confeoin callus striled cultured for 30
days was 8.21 times than the original plant willduzed.

Keywords: Triterpenes, Loquat, Tissue culture
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A M R
1k
oS¢ B BT Bupt e S ] A L P e ﬁa—
#‘vn
= F k1%t & padh i 33 5% HCI(IN) /NaOH (IN)& & A -
MS (Murashige-Skoog medium), LS (Linsmaier — Skawgdium), White,
B5 (Gamborg's B5 medium), N6 medium, SNN medium
&4 4 £ 3 a3 - NAA(a-naphthaleneacetic acie?,4-D (2,4-dichlorophenoxy
acetic acid) BA (6-benzyladenine) K(kinetin)-k & i*3%/= =% -k/ HPLC &
T PRl py P
®E
ARG B/ X TS R T BIE AT REF T pH iR &R/B
PR AR AT RIZIE K Sl R SE AR 4a -4 C ok i
= 0%
. LR E1 TEE S
()& e =
FEp o BB AL S B RMAT 0 B ATRATEE T MO
Rt 304 g s By o M T0%FH R e L 4s 0 £ ke 2 7 0.01%
Tween 2071%=x & e4p 3% > 2 RF A RT FY 20 ) 3150 4
oM r BFHET SR FR GRS~ A B AR iRz 4r30g/L
B2 MS# %Z% 2~ AFRLFT 0 NPT 217 S R E
fArazZE T E o RIEZERTN -
()@%e%£%~;
:1-%—;}@+ a2 E S T8 A0.3048 %) 18 A wF A UMS
A Afe> 725 ppm BA21 PPMNAAT 4c 3 Y #=% 0.3 % gelrite;
AL G- 27 6d B Uk e @ m};ﬁaﬁ‘ng e 2k o
(CVh et 2
1o & kepedl: n MS @Rz § 30 3 Ahp 0
‘v 3 %R #E2 0.3% gelriter NAA ~ 2,4-D~ BA -~ kinetin % 5§48
4 EB & > * 1IN NaOH(aqk HCl(ag)# pH &3 1
5.70£0.01> Xt 121Ci2 7 B BF ) 15 4 4818 T ¥ o
2. BABE RAL O MR EN25+ICL R 2w 5 % e
B EAF I NZANEEEZE O OMZI00mMIBERL S F L=
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PARALOS G B 530X R AR EFF A 4T(F
Bt £ 4F 10=%)
4 TR FeRI LA R AT RS EAEH BEL
B RARE AR EFLIEAER BIRER > KRR
B EA RN EERET RN o
= ~HPLC~ 7 2 £ 4 § 2% ¢ Tormentic acid, Maslinic acid, Corsolic acid,
Oleanolic acid Ursolic acid* 45 1%z £ -
(- )% »cike 49 & 45 R (HPLC)2 A 47 i% 2
& 47 ¢ : HyPURITY C-18 column( 5um, 4.6x250mm
# #4p ¢ A, Methanol; B, 0.15% acetic acid aqueous; A: B285v/v
ik 0 0.5 mL/min
WRE ATH R RE
(=) E SR
1. e gk &
AW fEB Y enT f6 = e v & 4 (Tormentic acid,
Maslinic acid, Corsolic acid, Oleanolic acid Ursolic acidj -
Img i 5 &8 5> 3309 B> fe s Iml 4% % 52 ;% (1000ppm)
RS ﬁv‘ﬁ = 750ppm-~ 500ppm-~ 250~ 150ppme
2. T fdptRr A R R AR RS HPLCA 4715 %7 2_ area
Bip(EHZ A 12 THE)EFERYF §SRERL T
wRFE A2 ARt .
3. M i e YA
AR § es 190 FA 4o 20ml e fE4e g 70C % w
in 6l (2 ) kSR S F B4 4 4 (M) -
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it : 0.159G% k3 7%= 85: 15> ik : & 2 45 0.5% 2 o P B 5 475
R Z(RI) > & 47 ¢ 4L - HYPURITY C-18 column(5 ¢ m, 4.6 x250mm)
ZIERTRTIBALS LA - TV - 35 > TR B FARRNE
A ZEHEESAR LET ) DB AAZ PR ELT B RATE DR
XA FRYF TR o FF A2 4k E(TA=0.57% » MA =0.15% -
CA=0.28% OA=0.19% > UA=0.47%) 3 #3117 * # 5 (TA=0.525 > MA=0.13
9% > CA=0.24%> OA=0.1% > UA=0.4505)*+ % = Fhpes it L4 cng £
Bl deo ) F B A A Y i&n}é*ﬁMSfﬁ HZRA? B TE2B 0 &
?é?fég‘ﬁfiﬁ?’?’fﬂzﬁﬁ}gﬁ% w2k F W hoB297F o420 &
# A MSE @é" % 4t BA 2.5mg/L& NAAlmg/L’ wE U e
,,\9 3 }57173 E'f““ o
B E 15g E L Y ;;5 B e oA A MS
BA2.5mg/L+NAAImMg/L 3 % £ ¢ - St % 30 EE UG
Az A 4ol 3 Tr e 4 K #B f # oo WiPH we i B2 2%
M\f:au“ PR AcBl 4 o L E S R ke o € B (37 £=1.280)
‘*”ﬁ P s bof (R Az BREANE 47» 144mg/g)>ﬂ = % %(115mg/g)
*(82mg/g)e FlitEE EINA G S TS T - PR RH
H e i e v m@f« MSBA2. 5mg/L+NAA1mg/Li‘“ R e
i*%b%pﬁ%ﬁv i‘“%30*w%ﬁz?]ﬁ#ciﬂ‘.‘;’?”ﬁ*xg\/}%@uhv,.‘%
4ol 57T m R A 2 w4 K (fEE=1. 289)%5”‘ Az EF 28
RN 2 g5 e g ooo@ PRk aniE 2T (55 £=0.51g; &7 7 fa= RELRE Y &
98 mg/Q)L_# |3t imrz chd K &2 5 sa A Rk Af o

CEIVR G s e B3 fE MSBA2.5mg/L+NAAIMG/L 3 & A ¢ 0 BLE

A2 & “"ﬂ‘f‘"}’ PR A FIL e 67T 0 B EF09% Lwme s K
S 924 L A R 24-42% 2 0 A o B iFena A
‘i/{ﬁ‘f’f”ﬁf’”ﬁ 30% > Bl FHNREmEERFL 20% o

E0h § ot MSBA2.5mg/L+NAAIMG/L 5 % A ¥ i 4e 7 I R4k

)i:" EBE A0 BRPETZELEF L EI %%szﬁ?]7“r7r~ :
LFEF U RBRARARG L L BH e FE Ry 2 e (BMER
=10g/L-> 5z €=0.4 g> ¥ 3¢ ¥=0.1 ¢; & #k R =20g/L iz £=0.89"
FrE £202¢; EBEA=30g/L: 5sE€=13g £ £=06g; FR
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Jk B =40g/L> 5 £=1.2Q> &
X B-& §=0.80) 7 e+t 4
%4 B HLE# 30g/L Bif ¥
= s K;@ A R AL T e BA2, 5mg/L+NAAImg/L 3 % 2
Py mmyz g 30 % (SHRRIHE Az ;airi”ﬁ*za\/}éﬁgxb » BE 4B 8 o !
MSF%;}_\*’ LS & A9 5 84 “15 Gk wmed EEEMSH AR
§c£=1.280; LSk % Ajz£=1.22Q9) @ MS&*%é*’ White 3z % £ %
é»mz%mma% W éWSF%éM—ﬁLWXWW*#
144. 9mg/g White 33 & A .7 fE= fRp4E &4 122.0mg/g ¥
A s 'U;@’la; Gl LS;E»%#}“‘ A RREFAEDBSHERT > SRR
% 30 = ,g,fﬁ,ﬁ ’E'%Tafbt’jﬁ *zls\-/n\ﬁgnb » % o) 9~ﬂ 12 #57 :

¢ #=0.50; & ¥k B =509/L> iz£=1.69>
R AR B AR PR N s oA

(- )44 2.5mg/l BAGER fe & 7 I ik & ch NAA » 55 % 30 =
St R AT E g o s R R oW 9 4T /%"%‘JF‘H#NAA
ER G Img/Lprs £ £ 2 A& (7£=1.22 g) & NAA kR 5 25

mo/LEF= ez £ 53 2 EAHGECE£=1.070 %7 A= s
it £ % 113.7 mg/g)o

()t s+ 2.5mg/L BAGkRfie £ 2 kR h2,4-D> ‘o % 30 %
SRRAGCE S oeE AR B4R 10 T 0 A
2,4-DpE4 £ ki £ (52£=0.28gF] 05792 f¥) - e & & A hs £
P F2A4DERR AR R EH 4 2 ¥ x 12 corosolic acid
(CA)enE f E%E 2,4-D)k & 3 e @ 3 4 (2,4-D )k & =0.5 mg/L> CA=
15.5 mg/g; 2,4-Dk 2 =1 mg/L> CA= 25.7 mg/g; 2,4-D kB =2.5
mg/L » CA=26.8 mg/g 2,4-D;k & =5 mg/L> CA=38.3mg/g; 2,4-D
JE B =10 mg/L> CA= 41.3 mg/g)

()27 25mg/LKek B fie & % Ik &R aNAA > Sa53 % 30 %
*ﬁ/?]ﬁﬁcﬁfk’h’ P A g it 2% AeB) 11 Ao IET % s & NAA
ER G 05 mg/Lpisd £ B #(E2E=1.410) & NAA ER &
1mg/L FAArhz R B RAMAGIE 0879’ BRI fEZ R

git & 4 75.9 mg/g)

(m)" z7 25mg/lLKemkRpe s 2 FkR 524-D> o35 30 % 18
%ﬁz?]’f’%ﬁ‘bﬁ”ﬁ‘xa\é\%lb S5 4B 12 #1o7 /;5‘% ﬁﬁ‘«ﬁ_’ﬁ 2,4-D

pFa4 Bk w L (52 £=0.4507] 0.7692. ) - e § = & ey & F 0 &

¥ 2ADERM AR Lz B340 2 ¢ % )2 corosolic acid (CA)

% f £ & % (CA=32.9mg/g3| 49.1mg/gz fF) °
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]
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LSBA2.5mg/L+NAAImMg/L#: & & ¥ /?‘ ‘v R oK RER B

B3 A 30X BwPlHICE LG )SC’%\'/»:\»%Q*IL » % 4eE) 13

ﬁxﬁ‘” AFEendREd BAERAEZEFR A frdlie
A IS G T KRR e e A

178 o FIHEH AR @é“ v r R fRpE -0 ER=1gIL A B B (G2 E
=1.43 g; ,&_ 7};@_; fLpa g v & 47 141.5 mg/g)y

SBA2.5mg/L+NAAL1mg/L3: % év‘ KA e pEA A

%30 Btwr i &7 *m\/a\é@xt ) % 4cF) 14
ARt EE R R AERARB R A e
’ﬁm:%\/a\ TR H A £ M e g o

/‘3;!,7]23‘-—% B 0 % e

T

L
Ea
SR RN ERRRRAT AR NP ER=10L LA
B

8= RRpesp it &4 103.5 mg/gy
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5 3t

s 5 & 44~ Eriobotrya japonica Lindl. sngz % £, % * >t
ferd g ke Borg chd B2 0 3 A0H W~ 2 RREEAE - B2 R R AR
SEeE~ G WBEAEE B F I iEr 4y ) = LR & 4~ (Tormentic acid, Maslinic
acid, Corosolic acid, Oleanolic acid and Ursolilpg 7 2 4% g ok 7% ~ "%
SRR O #m}?ﬁ%‘friﬁupﬁ)":”i}pf“ﬁt ol AIFY O RELEIRFA
% (& 7 P TWERF RIS e 05 KB B aapt Y 3
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Bk

1~ @ RNAE2Z PP E LT i”‘\“'erg' LRl i

gL P % —— — ‘(/0). : — —

tormentic acid maslinic acid corosolic acid  oledmakid ursolic acid

001 i 0.37 £ 0.0t 0.12 £ 0.0 0.34+£0.00 0.10£0.0. 0.54 0.0
002 it 0.18 £0.01 0.10+0.01 0.18+0.00 0.07 £0.@35 +0.01
003 T4 B 0.57 £0.02 0.15+0.03 0.28+£0.01 0.10x0.@47 £0.03
004 ER 0.29 £ 0.0: 0.10 £ 0.0 0.13+£0.00 0.07£0.0t 0.39x0.0:
005 o 0.38+0.01 0.10+0.01 0.12+0.00 0.05%0.(D26 +£0.01
006 7 K 0.36 £0.01 0.12 +0.01 0.17+0.00 0.06+0.@041 +0.01
007 1R 0.33+0.0: 0.09 £ 0.0. 0.31+£0.00 0.12+£0.0. 0.67 £0.0:
008 350 0.23+£0.01 0.06 £0.01 0.18+0.01 0.06 £0.@D39 £0.02
009 oK 0.27 £0.02 0.09+£0.01 0.25+£0.01 0.06+£0.aD34 £0.01
01C + 35 0.52 +0.0: 0.13+0.0. 0.2£+0.01 0.10+£0.0. 0.45%0.0:

Bl 1~ 4 = R HPLC sy & Bl

Maslinic acid
= Corosolic acid
¢ Oleanolic acid
£ = Ursolic acid

%
£5
3

i1 Tormentic acid
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[l Total five triterpenes/\ TA @ CA [ | MA A UA <> OA

Bl 7 -7 FEAERTESANL
kA Rk A
2 175
1.5

L

B8 7 FEAZAMBGLE L ¥

10g/L 20/L 30g/L o) 50g/L 10 gL 20g/L 30g/L 40g/L  50g/L
g [3TAaEvA EFca oA B UATE Total Five triterpenes

»@]f; EHA R AALL LR

it (g)
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CEREY

2.5mg/L BAGE B fie £ 3 F ik B e NAA £ & 4 5 i

BAZINAAK & % 1

05mgl  1mgl  25mgl  5Mng 10 mg/lL

BAZINAAE & % 1t

175
150
125
100
75
50
25

( mg/g )

2
r

=i

0.5 mg/L 2.5 mglL

5mgL 10 mg/L

1 mg/L

+
ki
o

UA [l Total Five triterpenes

[ITaEva Eca oA

B 10~ z 7 25mg/LBA kR e & 7 kR 12,4-D& = & b

BA#22,4-D kR %1

18

16 —~
1.4 K
12 S

7
i

st (g)

= fRpEE

0.5 mg/L 1 mg/L 2.5 mg/L 5 fng 10 mg/L

BA£22,4-D kR %1

175
150 -

0.5 mg/L 1 mg/L 2.5 mg/L

Bl 11~ 5§ 2.5mg/L K ik & fe

[TAEvA Elca oA

£ 7 kB I NAA 22 2 40 8

UA [l Total Five triterpenes

L

Kz NAAGKE A % 1

K& NAAR & % 1

25mgl  5mglL 10 mg/lL

™
ki
I

UA % Total Five triterpenes

F)7a Eiva Eca oA
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Bl 12~ 37 25mg/LKek R fie & % ik & en12,4-D& & 0 81

kP2, 4D kA & K2, 4-D ik % i
175
150

& 125

w1 100

05mgl 1mgl 25mgL  5mgl 10 mglL

UA =3 Total Five triterpenes

Hef [C]TAEva Eca oA

&
[N

lm e

B 13~ 7 bk japedod R g 0 g0

kpEpE R kR KRR Ben B R

ogL lgL 2gL 3glL 4glL 5g/L

UA [ Total Five triterpenes

[TaEva Eca oA

Bl 14~ 7 s o i de b2 o7 5 0 10
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