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The Anthelmintic Principle of “O-Mae”, the Roasted

Fruits of Prunus mume, Against Clonorchis sinensis
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*Department of Veterinary, Cheonbuk National University, Cheonju 520, Korea

Abstract—The anthelmintic substance of the roasted fruits of Prunus mume against Clonorchis sinensis
was isolated and its structure was identified by chemical and physical methods. The results obtained from
the experiments are as follows: 1) The methanol extract of the roasted fruits of P. mume was fractionated
into four parts: petroleum ether, ethyl ether, ethyl acetate and water soluble part. Among these, etherial
fraction was found to have strong wormicidal effect on liberated metacercaria of Clonorchis sinensis. 2)
From the etherial fraction, the wormicidal substance was isolated by silica gel, polyamide and sephadex
column chromatography and identified to be 5-hydroxymethylfurfural (5-HMF) by chemical and spectral
data. 3) 5-HMF was synthesized and administered to the rabbits infected with C. sinensis. On the 2nd day
after administeration, the EPG (eggs per gram in feces) reached to the maximal value. Among the adult
worms isolated from the bile duct of the treated animal, 842 of worms were damaged morphologically.
4) The content of 5-HMF in the fruits of P. mume which were roasted in an oven at 90-110°C for 52
hours and that in the fresh fruits was evaluated by HPLC. The content of 5-HMF was 0.8% in the
roasted fruits and 0.02% in the fresh ones.
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49 B FA o= silica gel(Kieselgel 60, 70~230mesh, Merck3] A4 %), Polyamide(Poly-
amide C-200, Wako3] A}#| &) 2 Sephadex G-10 (0~700 dalton, Sigma3s|AlA]FE)& AL83F4
Ak 2 gl 1FA EFE AR AFAcn geeld w49 F& ol & NMR
Spectrometer (Varian FT-80A), UV/Visible spectrophotometer (Beckman model 35), IR spectrop-
hotometer (Perkin-Elmer 780) & A}-&3} o},
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MEts £F 5 SXOl HE UE—TFF) BN FF AF 2kgd SE 4=t A A7
polyethyleneglycol 4000l 1 =bA17] 4%4 24 100mg/kge # QA 23], 747 T34 3 104 7}
formalin-ether sedimentation®j © 2 Ateh<=(EPG, eggs per gram in feces) & 243l L2 %o 3
AR FF AR, vlwstz 109 Fo]l 2 F drlelE =45t Semichon’s acetocarmino
A FA9 WalE Asgo.
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Table I—Wormicidal effect of the solvent fractions o
on the liberated metacercaria of Clonorchis ° &
sinensis in vitro.
AAAAA First disappeara- Death of
Fractions nce of oral suc-  all the D veiiow, ® ...
ker movement worms orange . oo
------ range, S detested With Ioengy,
*Control - >72hr. v <
Petroleum ether fraction . ~10min. Fig. 1—Thinlayer chromatogram of the solvent
Ethyl ether fraction 10sec Imin fractions of the fruits of Prunus mume.
fracti o o Adsorbent: silica gel G, solvent;: CHCl—
Ethyl acetate fraction 1min. 2min. MeOH((19 : 1), v1suallzed with 2, 4-Dinitr-
Water fraction 2min. 4min. ophenylhydrazm, : Petroleum ether fra-

- ction, I : ethyl ether fraction, > ethyl
*Control: Physiological saline was used for control. acetate fractlon WV : water fractlon
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Table II—-Wormicidal effect of the column ¢hrom- Table HI—Wormicidal effect of the active substance
atographic fractions from ether extract on the adult of Clonorchis sinensis in
on the metacercaria of Clonorchis sinensis vitro.
in vitro. L T S s e i mEmenam A 4 v L%

Active substance ,
Status First disapp- Death of Status of adult worm (Img/ml) Control

Fract- of earance of all the

ions metac- oral sucker First appearance of 2min. L=
ercaria movement worms convulsion

] Death of all the worms 10min. 72hr.

1 - > 15min. Body relaxation after death Yes No

*2 <10sec. - o
F. %3 < 10sec. 9min. *Control physiological saline was used for control
1 - Slomin. 24 oMol 27 &AL 2744 oo
5 — >lsmin. Az 745 98 ASHE Ytk Tao
. - Cgomin, ETE S 44A &0} ¥Re wEaseen
2 - > 30min. A& Fig. 1ol ZASIHE. olelSo] £23
Ty *3 <10sec. 40sec. e A 24 oA 2331 LT
—~ Samin  FUE ALAD A%E @A vl F 2
- >30min. AEAEY RIAE wwslget. oo

R - _ = 1

| _ S 5min. 2.4 DNI_)Hoﬂ 54 & %v}uj Z+7ke] REx) 0. 42
F. *9 <10sec. 20sec. r;?l 0. 295 %l't EZJ 51’}'73'5‘] 2‘7\—9—1}1 i*} 0“
3 - >5min. A Folw 0.299 REAE 2tE F4 5 2 yhe
s . Somin,  FAEC] FAAA. webd o FojFel T
,,,,,,,,, e ® o o ol = = S
Control . ~72hr ToZ ¥ Heo] & REA 0.299 Ao 2

(physiological saline) ’ FAo] 9& Aoz ArgE 9},

* indicates the fraction which has the strong o}l &¥& silica gel, polyamide P sep-

wormicidal activity. hadex column chromatographyz 3)%le] &

A EAE g 7% ol A 4% 4¥ AL Table Do vpebdl whkep 7o),
columnel| A Gela] W £ FE FA-& 1EFS AF A FAFAHE W AE Img/ml
FEoAE HE F 2—1%01 FAF AW gz 108l ArEEdch wwl AF AL 249

G dzTy 43 1247 o) AEsg o (Table ID).

o] £4¢& o9, 222X §, ethyl acetate, &F, £l # %3 2,4-DNPHe] Hg Moz
A o] Lol A @45 5 FeCly/KoFe(CN) ol & uH-8-31A kgkrh. o] Aol Fo 2 23 =
b3t 2222, WA 59 9 FAY B AAE F LEHE AR ol A Fe E3)
Al FREel e FrlAely dFde £ okvstm HAH A

g, o] E-el —C=0 #<l A%al 2,4-DNPHS} ul-g-dle] AFSHL el AL 2
of dellsl =] me g Ael £ AENE TRtz e Aoz Auddd

o] £4¢ Ao xAERA 3440cmle] A ¥ =5 4]7], 1680cm” loﬂ/q :'O—og Aeo] 9%E ca-
tbonyl7l 7t Y& & F Y= o] A=ZFASE 37 FA %Y HEusSe dx Yorzm ¢F
Zlztz At "eh. = 2940em7io A9 Fo= AuE F4E, 1030cm‘1«] F4E 18 229
—C—Odf & Fstnz o] F4-2 —~CH,0H X & F2% 2tz 9tz & 4 9l A4 29
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Pl AE 2220msk 278nmel 4 ghow A Faot W4 2
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NMR 2# B3 A= 3.2ppmoll A 3| =547 &7} 2low, 4.85ppmo] FF& Aavt A
A AFEE A ‘mly]oﬂ d et WEAZY F4 WE/l Be 3.5~4, 0ppm T B} Fe
Aol et AL o] AU} dE F2EYA AS AAFHES =3 9.80ppme] o
peak: Ydl 3l = —4 T&E A4 E o] £40] 2.4-DNPHS} ut-gste SA0] HGEL A4
shal o] FAL Il H=sE Rtz Uk w3l 6.8ppma} 7. 6ppmeo] 77t doubletr}
yel} =4 coupling constant (J=3.6Hz) & ¥ ¢} viccinal couplingql & & 49l t}. 7.6ppme] 2 -&
acryl aldehyded] A3 % dvlsle stz A Qe Faol 2. ol CHy,=

$E® peh o F
) o

S

P mh'
2

0
C—C< o EAE wefFvh. =3 UVimax=278nm7} o] A4 & S Foh. 99 4 & F
H 0
gol ww o 248 ~CH=CH—C{ , HOCH,~CH=CH—71¥ %z gor wade ¥4
H

3 94 9k AF o] AL 5-HMFY olgtz e Felor o 24e 4 2=y
£ 5-HMF9] % F 23 e (Sadtler, 757K, IR., Sadtler, 8361, UV., Aldrich, H4, 080-7, NMR)
ARt 22 Eg v tE5F AF AL s-HMFelztxz g el sl o] £4L2
S8 2 A (Cichorium intybus)ol = FH= o Y= Aoz ded Yup1o

7kl A= e &2 Al B 90~110°Cell A 52417k 71 A2 g Ao Fol FFEo A&
B EAY Ag AP S ovjd FEg 5-HMFE 5542 slo HPLCH o2 g3 Az A
o] Wetg FE5F Sl ETLEAF TY troll vebbs peakst 3 ow 2 9k 0.02%% o
& st AT Aol FE2F FolE 0.8%9 BEAo FRHHUA st A HejFel ¢

x 10 %ol FHHNE As dUrh o] APAARR
WRol % ) oulZe 5-HMF: = o g4
AN E FESE AAAA 4" Zelz
100 - Z @ 3l
Table 1V—Morphological changes in the adult of

.\.—.
2 Clonorchis sinensis by 5~HMF in vivo.
[} — - e~
50 _ s Status of changed worm body No of worm %
-/ ./'\\ /-\. Irregularlty in intestinal wall 2 9
Degenerative change of ovary 5 23
10} \ Degeneration of testis 2 9
- e Regurgitation of intestinal contents 4 18
° D:‘,n 1 Swelling of oviduct 6 27
Fig. 2—EPG change in the rabbit infected with No change 3 14
Clonorchis sinensis by administration of 5- Total 99 100

Hydroxymethylfurfural,
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W oEao #8S $3 Haworthel Jonest’e] Wi o ® §AGIY L 16%9 F€2 4 S 9o
AHAY-E atgleh. FAT 4 100mg/kgs 423, 2EF 2dH AF kg9 stE 4v
gol =& FAstz 1097 7ol St AsrE A3 A Fig. 2014 & & Slxo] F3t9
Aese A4S FAH F 2de] ANAE ez 2 Fol AA Fadte Agder] o
€ duk A F G 22 °J%°]9i‘9} Faol Agr Ao ¥ ¥ AY FEF @ v E
Agte] nEaiY g% 4% 22vte] & HEsted 2 P ey wsE st Table et
e AE dgich o] Ao ziE eue 43 FAA 5-HMFE 7§39 AFel H& 1344
o QAo dEFE Fohe AE & F U

4 g

uboll A 5] & (Ascaris lumbricoides)©] T4 ZR oz 283 Sul /3K (the roasted fruits of
Prunus mume)ol 3450l o 753 (FFWLHL, Clonorchis sinensis)®] &A o #I ATF
dehele o e 2o AES Aok

1. 9w “ﬂF/P F252 Hfoldl, oelodl, 2Addus o) £33tz 2 FYE2 TF
3o wded A4 HAAZ A3 AfolY 2EEAAE ST 43 & ehtA 2%
o od 9 zAdqEFEEAAE A 45 A A

2. o elo] 8] & & CHCL,—MeOH(19: 1) £t 2 silica gel column chromatographys}e] <1 -&
B3 53l 30] 78 AZFaE wgco. 23 30z XE polyamide ¥ sephadex G-10 column
chromatographystel Z+-g3ol 4% a3bg 2 ¢©F ¥4¢ 28, 2 72% 548 AH 5-
hydroxymethylfurfural(5-HMF)ql & <o} Wt} in vitro Aol A o] FAL A 1mg/mldj
A EFY AEE 108 Abg A7

3. 5-HMF% §43teo] 7HEFo] 7" shel ~’1“*‘P?‘5}°1 EPGE &A43% A F4 3 294l
A 7 ARrE JEeger 2 F A gastdx olv duk AAFdR 2 Fe
vrebd Slet. =3 EPGEHA o] 5 /‘15‘7‘%53’: B A&3 A% AP e ¢ 86%7 F
el Pel A HstE dog S Fopuh

4. orje 2A8-%q 5-HMFe Auhsol, 90~110°Coll A 7} A w5 dz-¢ HPLC
oz AFH A Hojol 0.02%, 7tAAAT Felol 0.8% FHFE 2ol 7t AT Ao
of o w@ol &43 e Adgirh. wiEpA B EAL Yol (FRS EF5AAAA oy A4
3@ gl

B A7y dFE Faiy FEAEAGY A7H AdeE FPHAA
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