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Chemical Characterization and Insecticidal Activity of
Rubus coreanus Miquel Extracts (Leaves, Fruits and Stems)
against Three Agricultural Insect Pests, Myzus persicae,
Plutella xylostella and Spodoptera litura

Lee, Hee-Kwon - Lee, Hoi-Seon

In the growth of the Rubus coreanus Miquel fruits, the unripened (10 days) and
ripened (25 days) fruits after flowering were harvested. The chemical characteristics
of different maturational stages of the unripened and ripened fruits were investi-
gated. Total amount of phenolic compounds was 4.00-7.56% in the unripened
fruits and 3.78-5.57% in the ripened fruits, respectively. Furthermore, total amounts
of organic acids such as malic, citric, succinic, and oxalic acids were 16.40 mg/
100 g in the unripened fruits and 28.82 mg/100 g in the ripened fruits, respectively.
In organic acids of the unripened and the ripened fruits, citric acid (8.76-15.47
mg/100 g) was the highest amount among other organic acids. Soluble sugars were
significantly increased from 11.07 to 21.54% in the unripened and ripened fruits.
Therefore, ripened fruits had the high levels of phenolic compounds, organic acids
and soluble sugars. For the biological studies of R. coreanus, methanol extracts of
R. coreanus leaves, fruits, and stems were evaluated for their insecticidal activities
against Myzus persicae (Hemiptera: Aphididae), Plutella xylostella (Lepioptera:
Plutellidae) and Spodoptera litura (Lepioptera: Noctuidae) by leaf dipping method.
From these results, the extract of R. coreanus leaves revealed potent insecticidal
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activity against P. xylostella. However, the methanol extracts of R. coreanus fruits
and stems had no any insecticidal activity against M. persicae, P. xylostella and S.
litura. The R. coreanus leaves have promising potential as new insecticidal agent
against P. xylostella.
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U)o datA g dE FFoAE 209152 Rubus £(E) A& mAS AL
712 AA A T RS BEEAZ Hoste] A T FEoZ moju om, §
gyt M= B-EANRubus coreanus Miquel) ETHE 9}:% 2 B&F3skar JtkPark, 2000).
EZAHR. coreanuS)t XL”]J/M] e U 894 B5 o 1 Zo|r 2-3 m BEolH,
Sguhete] AlF SEAY a8l 8, T, v, /Y 5 s 50-1,000 m A
o] A7ls FA A xw e Aoz dA Ut

71E BEA tid A7E 58X dsEr]e] dubgd el oid A7 E BEAdvE
7h2H, @stAlobd migA, Mxgds| =] A4, gl &gk AL Al T ok f7]
Ab, LE43%), I (80%), AB(1.5%), TE 5 B53HE, HIEN A, Bl, B2 T TU3
ENla o)A AR 9go) EIH“E}(Tanaka 1981; Ohtani, 1990). =3+ E-1-2}9]
duf, 9, E7]1= 2, 714 Aa, 714 2 HEd 3EE 58 dhsla dlon, 2719
JoZHE RIS AMa F HEA sFE g A77F 2ol hth(Lee and Do,
2000; Park, 2000; Kim, 1989). H-2+9] ¢sE7|7F w7 vt @ Xy ZHg BIER]
o] TR} ¥ $% Aoz FAE L S(Park, 2000)0] = EF3laL 7]Eol d# W BEAL
n&Er]9) ghejokA X Hg dEsit By &E]o] ggo] mugh deolth 3k, B
B2 g, o 2 E7]0l tigk I A7H(Cha et al, 2001)8F EE2] $iE HE=4
SRHEES] it A8, aAYZS A 2 FLd FE Fol BaE I 1A TH(Papadopoulos
and Boskou, 1991; Cha and Cho, 1997; Cha and Cho, 1999), H-&A-& FA3}= Hlo] 244
£ o] 83 TPl Fol Ul AFTA ) B3 AT obF] muIgk AA o) oo B A
MM e A Aol ofste] HEA wsHEr|TE 83 QW stFEorE B s
D715 83 AFOF ol §3tuz A F/ES T HiEA B9 AA FIEAE =
ARstaL B8 Al &7 fFaARS
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ge7le] B F9E ANE okl FYsNF 35 ohaf BEA Lo WP F
8 AT APAACE R BEA ABE 0CAA 3T ARAA 712 v}
Ae F 1o o3

HEHE 500 mlF 33t F2oA FE%T dojxl FE29
=7](rotary vacuum evaporator, Model: N-3NM, EYELA, Japan)S
4C dx7de WA Byaste] Ao A3ttt

5% BAMEEF 2 mlol] 10% ASEY 0.1 mE H7iste] 2 E33tar, 28 Fof| BalS
3+ 50% folin-ciocalteau A]9F 0.1 ml
N FBE=E SAsAH. TH s AF
FA S 918k 30, 60, 90 pgol T

mlm

3 A BE SFTE 83519 045 un membrane filter 2 o 331e] {7 AF B2 A}
|3 0.45 un membrane filter= 33 A ZE Sep-pak Cis (Waters, USA)oll & 3-A1A
Aol I FEA EH-E AAG F reverse phase C18 column (3.9 mmx30 cm, Nova-pak)< 7
gk HPLC (Waters, Model 2690, USA)E ©]-83t%] 0.2 M KH,PO, (pH 2.4)& = 43151
o EFEZZ = 0.01% oxalic acid, 0.05% tartaric acid, 0.1% malic acid, 0.1% citric acid %
0.1% succinic acidE Z2t7} £33 & AFEA | AM8-3 T
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um membrane filter2 73+ A|SE Sep-pak C18 (Waters, USA)°ll FHA|AH A4
o} 1 EA EFS AAT ¥ carbohydrate column (3.9 mmx30 cm, Waters, USA)S #=}
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B AFE 25 40T, AUSEE 60£5% 202 B0l SR E(Myzus persicae, Green
peach aphid: GPA)Z} Wl FF U (Plutella xylostella, Diamondback moth: DBM)S Z+2t &l
(Nicotiana tabacum L) Bl E(Rhaphanus sativus L)E 7|52 0|83t olad AMSASA}
(26x30x20 cm)ol A T} A3 o, Sl A X B Y (Spodoptera litura, Tabacco cutworm:
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25% ethanol (v/vV)E FZ31& Wl T HsdFol 7HE =4 Yetta, @55FF 244
71 A bR th F ZEsE g E e A3l 28 2 FE
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Table 1. Total amounts (%) of phenols in A. coreanus fruits

Maturational stages of fruits after flowering
Extraction solvent
Unripened (10 days) Ripened (25 days)
Water 4.00 3.38
25% EtOH 7.56 5.57
80% EtOH 5.93 479
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Z 7)ol A malic acid, citric acid, succinic acid & oxalic
BB A2 malic acide] =L M3 T 1094 =2 A
Bl o] Pl HEAFEY] 1.59 mg/100 g, /N3 F 2597 A GEH Y S5 HEA 27 424
mg/100 g©] T}, succinic acid®] &2 1.23, 3.57 mg/100 go] AL oxalic acide] & 4.82,
5.54 mg/100 gol AT} citric acide] HFL &9} 557 BEA "] Z247); 8.76, 15.47
mg/100 g2 BEzlo F8 F714F 7Fed citric acid’F 7HE £ T2 AESHAG
ol ¥H2000)9] 714 &4 A citric acid &Fo] vls7]9} T57] EFoA 7 2 4]
To AASL vk Bt 2 AAE YN AT Rubus idaeus L.°] 43k raspberry
73 citric acid®] FHF-S FFol wet Aol AAT A HOE 1,392.2-2,439.9 mgS
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LEF o] (Romero et al., 1992) EEAF $h&E7]= raspberryol] B8+ citric acid 30| W&
< ¢ F UM A, v579} ST HEA 299 ASEE WFeE F /U4 S
S Hlwd A 247} 1640, 28.82 mg/100 g & UElGTH A2H o g BREA gr)o {7
AF S AL Aol et Sk S B vl B2 2Y)0hsE ¥ 109)=
& B2 271008 § 259) Hu & /714 ol o 9l UEhue B3l AT Park
(2000)°] AFol A= B A Aot o] w& BEA BV} gk BEA B2 de
HAREA {714t gFo] A ZaTS & 5 AU
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Table 2. Content (mg/100 g) of organic acids in 7. coreanus fruits

Maturational stages of fruits after flowering
Organic acids
Unripened (10 days) Ripened (25 days)
Malic acid 1.59 4.24
Citric acid 8.76 15.47
Succinic acid 1.23 3.57
Oxalic acid 4.82 5.54

3. 7He4 9 P Wl

22 Gr]9] A 788 3 §ES HPLCE 354 Blu #2413 Z 7= Table 39
e ok BE2 vlsErer SsgrldA HEHE 7HEA 32 sucrose, glucose,
fructose ¥ maltose = UEFRTE EEAF D7) HFHE9 sucrose FFS V7|9t T57] &
B} 7)ol 242} 1.32, 2.84%, glucose TS 2.94, 4.96%, fructose - 5.34, 11.22% 1
2|3l maltose T2 147, 2.52%% °|E 7184 B2 fructose > glucose > sucrose >
maltose®] ©AE E3h= 102 ZALE AT o] A= Park (2000)0] PlsE7] 9} b
719] 7HeAd S A% A v oA E sucroseE SABHA| XA, vsEr] 9}
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Table 3. Content (%) of soluble sugars in /. coreanus

Maturational stages of fruits after flowering
Organic acids
Unripened (10 days) Ripened (25 days)
Sucrose 1.32 2.84
Glucose 2.94 4.96
Fructose 5.34 11.22
Maltose 1.47 2.52
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Table 4. Toxicity of the methanol extracts derived from A. coreanus against three insect

pests
A= 3B} 2Ja)
Bug Hg Concentration de8A
(ppm) GPA DBM TCW
5,000 - o §
Leaf
2,500 - N §
5,000 - - -
Fruit
2,500 - - -
5,000 + + -
Stem
2,500 + + -

Dttt >90%; +++, 80-90%; ++, 61-80%; +, 40-60%; and -, <40%. GPA, Myzus persicae; DBM, Plutella
xylostella; TCW, Spodoptera litura
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