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The reaearch for traditional herbal resource suatainable
utilization-The active ingredients study in calli induced
from loquat

Jin bin Wu
China Medical University

ABSTRACT

The origin of Loquat was Eriobotrya japonica Lindl. and it was usually applied to
relieve a cough and treated as a expectorant for lung. The major components were included
volatile oils, triterpenes, flavonoids, polyphenols and etc. According to pharmacologic
reported that triterpenes could provide with several efficacy on anti-inflammation, relieve a
cough, hypolipidemic, hypoglycemic, anti-virus, anticancer and so on; however, the extract
yield from crude plant was very little. In the study, we elevated the utilization of the plant
tissue culture method to induce callus to produce triterpenes.

G
& A8

WMethod

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

feesulis & Discussion

In the beginning, planted the seed of loquat on the BA2.5mg/L+NAA1mg/L. MS
medium with the sterile condition, and then obtained lemon yellow callus. The following
were to utilize the induced calli transplanted to a variety of cultured condition. The result
revealed that the primary induced callus inoculated darkly in BA 2.5 mg/L+NAAlmg/L
MS or LS medium for 30 days would growth fast and get the most mass in dry weight.
Besides, the addition of protein hydrolyte and yeast extract were both better for growth and
the accumulation of secondary metabolite. The yield of experimental condition had
exhibited the content from callus striled cultured for 30 days was 8.21 times than the
original plant wild cultured.

Keywords : Triterpenes ~ Loquat ~ Tissue culture
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$#§R%%$i%%ﬁ%?ﬁ%9%’ﬁW%mm%€%¢%t$
ﬁ%ﬁéﬁ%’@%$W%ﬂm$i%%ﬁ%§ﬁ’E?ﬁ%%%i%ﬁ
Bz b A R sk AR B REMBA KRS AR B 12 o htie B
B #H#a Eriobotrya japonica Lindl. &) 30Hk ¥ % AN, F i,
G AR - RN EE RN A LS - B - ¥R~ RERER
SEVIR - AMMEAIAE S - BEMFALS L = #HAS (Tormentic acid ,
Maslinic acid , Corosolic acid, Oleanolic acid and Ursolic acid)
%ﬁ&%%ﬁ%i%“*%m%\%mwwkﬁﬁ%ﬁﬁ@@gﬁwmm
BAGHEAARBRAERS  EEHLARRERFHFILYERLAL - it
EERAE BRSO SET 0 XLHAFESFNTER AR - Bb
%%U%mﬁ%%ﬁﬁ@%@ﬁk%ié;iﬁﬁﬁ%’ﬁ%%é%ﬁ%
4 EREARZABZBETT LRXERD FRAURTHARERE
AR SR o AR AT RIS S BB BB R MR TR
AfAAEEEENNA LREEE LAOFME -

R~ AR R

& ¥ MR T yukble R B R bl T
X

3 B 7K /1% % FB% 4/ 8% #4382 % HCI(IN) /NaOH (IN)/ 3% % A& © MS
(Murashige-Skoog medium), LS (Linsmaier — Skoog medium), White, B5
(Gamborg's BS medium), N6 medium, SNN medium

¥ M) % E 2R & #) - NAA(a-naphthaleneacetic acid) ~ 2,4-D (2,4-dichlorophenoxy
acetic acid) * BA (6-benzyladenine) ~ K(kinetin) kK & # ¥/ =k K/ HPLC 48
¥ EL/ B/ KEEER

B35

A AR B/E TR/ ERIRE B/ R AR S/MRA T/ pH BAR/S
R AR B A AR NE B K B 4B B TR R MR/ 48 /-4°C oK AR

Ik

—BHASFTREAT K
(—) - |EAHEL "

BRER S YRETFRAEREERRAETF 0 BRKRERT BAHK i %30
NAEEE 0 AT0%BE R E R 548 0 BiRERN20.01% Tween 2085 1% =k &,
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BeinE 0 ARETRERETREARISNEL  BARARES A
BkERI~AR 0 TR AN R 0gLEEIMS AL » 23 BAMAT
PR 0 DA EHMEA RRERTHZER - B BRI HRBAH

(=) ~ BiGadFE k.

s T2 ER o B ARVR 03 AN RME A RBARMN SRR
ﬁéﬂﬁmeAﬁipmmmmm3%§%&03%ganmzm%ﬁ%
L omB—-4AKhaBoRkEaeRGER -

(2) ~ BBadBRT X
| eAAemd © UMS SR RBBRAE MRS HERRT » B0 3%
#a& 0.3 % gelrite » NAA ~ 2,4-D ~ BA ~ kinetin A KAH
# > A 1IN NaOH(aq) & HCl(aq)# pH 4& 38 £ 5. 7010. 01 » 2% A 121
Ci#AT S BHRE 1D o4& - |
90 s AIIE  HAEL > BAHEMN 25 £ 1ICESE Zar Tk e
MR U AMARAESE WA 100 nl B HA B A Z AR
1.5 DA GE > 830 RIBFBEBITERAY
¥ oo (BAREREEH 10 R)
ARG A A BRI RREY A RADR - B REE
$8 0 WABIE  AERMEMARAGNE WIRERE  KBEBZxaM
B bl FAR T8t o

— “HPLC 5# & & #4542 ¥ Tormentic acid, Maslinic acid, Corsolic
acid, Oleanolic acid & Ursolic acid EIEZHFE

(=)~ &%k HHEPLC)Z o #7
Jé 4% % HyPURITY C-18 column (5 2 m, 4.6x250mm )
#%h48 . A, Methanol; B, 0.15% acetic acid aqueous : A:B=85:15v/v
sRik 0.5 mL/min
Kol %t I ETARR B

(=)~ mES
1~ BEHFES
A5 FE L # B4 = i 8814 #(Tormentic acid , Maslinic
acid , Corsolic acid, Oleanolic acid & Ursolic acid) #
4% 1mg 4k B 4% & 8o 75 F 8% ALt 1ml 4% 2 558 & (1000ppm)
&5 2 ## A& 750ppm ~ 500ppm ~ 250 ~ 150ppm °
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INFE AR RN &R E Rk E R HPLC o #7148 Pi4F X area
BI(ER RO Z YA BTERE T @RBRERLSF
EFASZITEKX -

3. BB EREMS
ARG AR g AR AaA20ml 2 &% po #h 44 70°C 2 & 5671
BE(Z.k) » B 4E =R EERAF4  H(mg) °

X

« BEA iR ME A2 AR HPLC 4o B-1 FA7 » TR e ot - F

82 :0.15% BAKE&R=85:15, Rk B0 05 B - WA BAIH
#¥oml % (RI), B # &4 HyPURITY C-18 column (5um,4.6 x250mm )
T TREER RSN - 5—F 8 WEESHAREAGENE
ByAtERERwE-1 8T LEAEZMEELERBRMEM NS
BOAEEHHARR « UHkEE 2z Aute E(TA=0.57% » MA =0.15% °

CA=0.28% » OA=0.19% » UA=0.47%) % 3 i 77 3% &&(TA=0.52% > MA=0.13
95 » CA=0.24% » OA=0.1% » UA=0.45%)Ff 4 = i R BAIL S B F -

BEETESBMMERE T EEAMSIAR T HFR2EAKR

REBFHZER B RETRGAKZFE wB 2T R
3% AMSH A A T 5 HBA 2.5mg/LENAAImE/L » ¥ TUNF O RFH
KEERBEE -

R EEY 15 AAYAFE 2R GAK AN BEEN MS

BA2.5mg/L+NAAImg/L 2k A ¢ » @k 30 RE¥ - ¥ RES
Mz wE-3 TRt RAAERE  RALBETAFHK
B BRB-4 AR REFERG@BEERE(E=]128)
A BR A B B4 B4 = H B BRL A H=144mg/g) - £ R B E(115mg/R)
AAIR(82me/g) o B LRI EIBH LS AT — RGO TBMH -

« 33 RAS a4k 5 B384 MSBA2.5mg/LNAAImg/L 3§44 ¥ 78

AR EmARE B E 30 REAKAALERFTHATEL &
Rho@l-5 bz ik R E=128)BA KRS TER 2 £
PE W3 AR o TR R e T (. E=051g 8 B A = L EBAL S
08 mg/g) L R At A KA B AR B e

. 35 B0 RE A5 4 2k A B L AE M MSBA2.5mg/L+NAAImg/L 384 & ¢ » K

HAE G RmY BibwB-6 iR 0 BRTFH09 RAWER
SUHR > 924 R Btm i H A RHR 0 24-42 REAZFH - RS RS
G REIER A 30 X 0 RETHRRS K @R A 20 X -

v R4S A2k A£ MSBA2.5mg/L+NAAImg/L AR b A R E EAER
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BT @arieh 30 KK EHERA MR EIL &R B-T T

BEAAEMEERASERAN N ERET LI W(RERE

—10g/L, 3. E=0.4 g XM E B=0.1 g iR E=20g/L,3E=08g,EMRE

£=02 MR E=30 gL E=13 g ¥MEE=06 g RHRE

—40g/L, 3 E=1.2g, X & B=0.5g; BMRE=50g/L,3E=1.6g, XRE

F=08g) A A BN A RIS AR EE 0 2R URMAENH HRST RHER

A EAE30g/L REH

3B A A A R B35 A AR A T A A BA2.Smg/L+NAAImg/L 354 K&

d i@ in A 30 RAAMRR AL ERA MRS $Ib R E-8 AR MS

MAAMISRAATAYNRGESR LR EETREMSHALNE

=128 g; LS sa & A . E=1.22g) > i MS 54 5 H White 35 5B A A

MAEHBENEeEAM BEALIEZERALCESYD

144.9mg/g; White 32 % & 48 % 46 = 35 SR #1644 122.0mg/g ) °

A IS AL LS A A P AR FHES A RAHAIRET » Lurd

A30 XL A L ERE RN EIL  ERwE-9~E-12 AT

(=)~ &£4 4 2.5mg/L BA #4R EEA R FLRE S NAA watin & 30
FHBBLEERA AR EILERLBE-O AT RGERE
NAA EE S Img/l A K EEHMAEG@LE=122 g)° £ NAARE
£25 mg/L ERNSHLEARSSERMEGLE=LO7 g n M=
i BE $A1644h 113.7 mg/g) °

(=)~ £4% 2.5mg/L BA ¢k EEA R ERAE S 2,4-D > &eF54 30
R AL ERA MRS B RWE-10 ARG ERER
24-D W54 Bk UE(BE=0.28g 2| 0.57g 2 H) - ERATHETE
o[ 2 2,4-D R JE 38 hu sl = 4k B A B 39 Ao H XA corosolic acid
(CA)Y B # B 1 2,4-D iR B 3 o @38 ho(2,4-D IR E=0.5 mg/L,CA=
15.5 mg/g; 2,4-D £ E=1 mg/L,CA= 25.7 mg/g; 2,4-D EE=25
mg/L,CA= 26.8 mg/g; 2,4-D iR =5 mg/L,CA= 38.3mg/g; 2,4-DiR K
=10 mg/L,CA=41.3 mg/g) °

(Z)~ 4% 2.5mg/LK &8 & 8o b K FR A 6 NAA » @iis 30 X
18 4 Bl 3 A MR L R B -11 AR R4S A8 NAA
EEA 05 mg/l A EREBRMAGEE=141g) - £ NAA REA
Img/L A4 EH K54 EEMELE087g LT M = M
iAo 75.9 mg/g) °

(m)~ £4% 2.5mg/LK 8k EBA R REM 24D @ik 30 X
BB L EREARA,BLERWE-12 AT RGEARER
2.4-D B4 BRI £ (3£ E=0.45g 2] 0.76g 2 F) - 2R RN S E
o[ 2 2.4-D R JE 3 hu sl = 35 B A 8 Ao H P XL corosolic acid
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(CA)# B # & % 5(CA=32.9mg/g ] 49.1mg/g Z ) °
Fu 3 R4S 4a A LSBA2.5mg/L+NAAImg/L 334 A& ¥ v ho R B K AR 86 5
QEET > @k 30 REKRALEERA MR, R ERL
B-13 fim: VEAMBEOAAPNAERES  ERREMARH
Rmipdlmpetk - EEBARDT RAHBA @ Bl T Aok R 88 &
Qe AR RINELE B EREeRELA T wAKBREES
EE= lg/l ARAEFE=143 pRAME= EBBLSH 1415
mg/g) °
3 305 8k 42 LSBA2.5mg/LANAAImg/L 384k 3 F A Ao 7 ) B 4
MR ET 0 EeEik 30 REAKAEHEAA AL EIL > BR
Bl-14 fiw: D ERBERMEMAAPNERERS ERREMLAS
R Mkt R  EAKEY BRY @ K T ol &
W et o AR AT o BbBEARER P o B i & iR
B=lg/L & # (L E=134g 8 548 = {81664 103.5 mg/g)-

¥t e B & A4 Eriobotrya japonica Lindl. &) $CR e ol e -
LR - AN E SRS EES S - A X EHR - TR
% ENEE - HIMERIA S S o B IR A 45 = 35 8 A AL o (Tormentic acid
Maslinic acid , Corosolic acid, Oleanolic acid and Ursolic acid) B- A R ¥ 6941
Fbx - B s - Bt~ HuR HE R EEN - BhARMRE  UE
LBARAR (4 LE/MME/G R/E F/aR/FAL/ S R/ L) Sk
e 35 A B & R AR B M R ¢ AT A =k BethAE 0 R T~ERARKY
AERE (=itEAEH 8mgg 3] 16mg/g 2M) BEHXAKMBER
ENPLBELRY WHAEERAZRTOTHRT XEBREE&FE
6 F4E R 5 B o B b e A e s R e R F RS MEBAKELEE =
KRB EY  BAMEEEZBBRBRD ° '

18 g W B AR A TR Bk B 1 AR B AR FAtie 8 B 45 A
% 0 A A b BN R E A A KAH B AR WARE R
Rt G E 0 BIRIBE > KBEZGY B2HF 4 4 F AR T RS
B mEs A Ry it - Aktletmb A REES @:ASH ey Poefob-% 3
AMS A LS ez Asiempnt kR EZR - MESERAGRAVER
Bamskt ExEE R E2— - —#& ¥ LA Cytokinin (K,BA)#2 anxin (NAA,
2.4-D)Ee A1k A o 5 R BT A4 A BA Buh NAA 89 & Kkt pw K K2 2,4-D
K B B e pe A R o LN ERRISRERT KRB R G
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MEFHEHRERE AR SAREREEATREARGRR  AHRE
mpbh R hie s AATRTVESMEREEs LN @EELER - R
FIMEE & BAEAFTLERSHAMRDYE  ERRUHEDER
FRERBRAGAERERER  EHEEBREN TR GAKERY
EEH W RBFAFBGAEERFR °
ZRRBAEMG S EN @ AAAER B E T AR FE EFZRG

wik o B R UAARAR S RIEBFRENRF LR GABRESA B RT Y
Bf- MM AEHBRARSHERESLLE 2430 RXETRER ma itk
R B o AT 30 R A — B R BAIRKA BRI - YA KA
§ B F @maesH 24D AR 45 2L corosolic acid &y 5 R ML o M
LU NAA 3% A > 4% %] 2L tormentic acid $2 corosolic acid # % R M& £ -
JB. ¥4 44 4~ Eb49] BA tormentic, corosolic acid #2 ursolic acid #9 & 4~ R &
% o A B A EILG > MERE ARG EN RHEMNSELTA
Bl e B EERH ST E—BRSE > T RAAREERGGREAMBER
B WA E M EHRE  EREHBZIHMAFRENE - RMAER
F &/ 44 oleanolic # ursolic acid &3 4& 05 B AHN RN EHALLEBA
Fleh o B ASA T B EE LG KT R TIG L HbR B
NAEEM - BBEAE @ MEABREEEmaRERESH ERS
BEME A AR LR - b LS RT Uil =R E W a3 B m itk
e BN RBEEFRENAE AR LIBL T ARG EKENELE
BARARSAME R BENBEARTAAOFHBEERNDE
HE -  ABHORREFTHEAT—SHARFRAFTALLRGIAER
MR meIEZ4EE -
18 ~ R EB

BATR X Z B A F kMRl mERs g  BaNdE~RE
HMEREHALE HREBEFEGEEAEMERTHEE LR GASAMA
AEBZNBHAS  ABARENEHFL-BHEAaBNREE (8=
HEEA S 4 100mg/g 3] 150mg/g 2 F) REASAHETEN S HUL
BAERMAREE IR - LB E LB REMMEZ RIEFRYS > &
HEREABE T EORRAMANE RO EERLBERLSER S
BRAEKASTOEEHARENAREBAER - sSSP BMHAEL > &
Whtie A B A S FEBAEYKE B RENE SRR RE T s fitie
KEMZRKBEREDR  EHKEMEESXGEALAETLAZEGRAE - B
SLEEA A A AT RA A SN N BA TR ETRAKAERAZIHAR
R REEMBRFHAZEMER 2R BEEARGEBE BENEE
B3 ) B AR e M B3 R RS REREEFBRELARABRS °
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Z-1 6B ERAZMPBEEALRERWMERLHERT AT
Yy _ 22 (%)
4&57;% HE tormentic acid maslinic acid corosolic acid oleanolic acid ursolic acid
001 jti& 0.37+0.00 0.12+0.00 0.34+0.00 0.10+0.01 0.54 % 0.01
002 jtig 0.18+0.01 0.10£0.01 0.18+0.00 0.07+0.00 0.35+0.01
003 #LHE 0.57+0.02 0.15+0.03 028+0.01 0.10+0.01 0.47+0.03
004 H#E 029+0.02 0.10£0.00 0.13+0.00 0.07+0.00 0.39 +0.01
005 &% 038+0.01 0.10+0.01 0.12+0.00 0.05+0.00 0.26 + 0.01
006 &% 036+0.01 0.12+0.01 0.17+0.00 0.06+0.00 0.41+0.01
007 &% 033+0.01 0.09+0.01 0.31+001 0.12+0.02 0.67+0.01
008 &1t 023+0.01 0.06+0.01 0.18+0.01 0.06=+0.00 0.39+0.02
009 4% 027+0.02 0.09+0.01 025+0.01 0.06+0.00 0.34+0.01
010 ¥3H&  052+0.01  0.13+0.01 0.24+0.01 0.10+0.01 0.45+0.01
-1 ktte = ik B8 $8 HPLC &93s & | 3¢
= £5 S
A MU A NG
ZRHEEES Atte 3 P GE g
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2 ¥ 8 RAMSsE AR F 5 wBA 2.5mg/LENAAImg/L ¢ 3585 % &

B SRS . , . i
EIFERGas ERFERG AR BAFERG A%

B-3 @i f 30 RE¥E - & - REGASLEREN

3 307045 40 4, 8 R A AR 205 4 2
-4 RE) I E 2 B ms iR o %1t

KRS RES SRR
18 175
e 150 1 rh
~ (|
§ | 7
= <o | = =
» z | ot a®
2 < 2 &
i - s
B[ =
0 hd
3 8 *
$m L XRE E] TA MA CA . OA UA E Total Five triterpencs
=2 = e 3 T2y Py ~ \
Bl-5 eh i8R MRS R R ITA AL R1b
18
16 175
150
~ 2 25 |
o E
o « 100 ey
ol L)
bey : 75 | [
= "a"
o 50 "a"
[} "a"
25 oge,
I...I
. S
4 L2 I35 %
tm et & 3-8 3 TA MA CA . oA B ua E Total Five triterpenes
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B-6 a9 kiR E R o #1t

[ 1T LEEXLT ZuseELASS

18 -

~ 14 bt 5
w 12 +t

2 <

; 08 L b

8 06 4 &

04 / e o

02 B —— *‘*‘;

0 FH—/r—— "

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
AN (X ) wABE (%)
W =rst @ ¥iwg Il Total fiveriterpenes A\ TA @ CA [ | MA A UA<>OA

B-7 FERBRETERSEE

)32 ¥ 4

¥1(g)

20L 30g/L

#us¥ (ng/l)

HEERE

B #mE

-8 AR AHLBBEAR > Fb

[F1a Ema P ca oA

UA E Total Five triterpenes

RBBAREFEEEZ A LWR

#¥ (g)

#4% (mg/g)

175
150
125
100
75
50
25

BB EFBAELZ84E

LA A

ERE

[C]ta fMa Zca IRoa

UA ﬂ Total Five triterpenes

B-9 2 & 2.5mg/L BA #4iR E AR EREH NAA #1840 %1t
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175
oS0 |
B 125 |
~ 100 }
: 75 |
o i
2 s0
w25 }
0
[T]ra EEmA Zca IoA B UADE] Total Five triterpenes




B-10 24 2.5mg/L BA &R & &4 F

FliR B8y 2,4-D # 5 ¥ 16

®E (g)

18
1.6
14
12

BAR2,4-D R A%

0.5 mp/L.

Imgl  25mgl  Smgl  l0mglL

BAR2,4-D R B4t

tafo L

Bl-11 2% 2.omg/L K 64iR B B4R RRE & NAA $LA% 5 21t

KRE
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KFNAAR 16

0.5 mg/L

fmgl  25mgl. SmgllL

KSNAAR & 16

#8442 ¥ (ng/g)

taB$t E
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UA E Total Five triterpenes
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Kf2,4-D RE Rt
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1 mg/l 5 mg/l,

KR2,4-D BRARE
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#84 %(ng/g)
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Bl-13 REI K8 & air B fmn 21t

3.8

we ()

AMBEGRE

UA ﬂ Total Five triterpenes
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