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ABSTRACT

The purpose of this study was to investigate the occurrence and damage caused by
sporadic and subtropical insect pests in the Gangwon State and to assess vulnerability.
Surveys on three types of sporadic insect pests and four types of subtropical insect pests
were conducted from 2020 to 2023, covering 18 cities and counties in Gangwon
State. Results of the subtropical insect pests hatching rate survey revealed a significant
correlation with the lowest winter temperatures. The lowest temperature was recorded
in January 2021 at -16°C, while 2021 and 2022 exhibited patterns similar to the
average. Ricania sp. exhibited a high hatching rate of approximately 80% in 2020
and 2023, while Lycorma delicatula showed a similarly high hatching rate of 70.9%
in 2020. Regarding the surveys on poradic and subtropical insect pests, the highest
occurrence of the Metcalfa pruinosa was observed in 2022, notably with the highest
density in the Yeongwol area. Ricania sp. nymphs showed high densities in Yangyang,
while adults showed high densities in Wonju. The Scirotothrips dorsalis exhibited a
low occurrence level in the Gangwon region. The Riptortus clavatus showed the
highest density in August 2021, particularly in Cheorwon and Inje. The Spodoptera
litura exhibited high occurrence densities in Yeongwol and Gangneung in 2023, while
the Halvomorpha halys showed a high density during the flowering and ripening
seasons, particularly in 2022.
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ABSTRACT

This studies aimed at harnessing the potential of regional agricultural resources in
Gangwon Province, South Korea, for developing and industrializing superior materials.
Specifically, it focused on the exploration of anti-obesity functional food ingredients
and investigating the beneficial physiological activities of fermented Deodeok
(Codonopsis lanceolata). The urgency of this research is underscored by the WHO
reports on the global rise in obesity, linked to poor diet, lack of exercise, and lifestyle
changes, necessitating innovative solutions for effective obesity management and
prevention. The study encompassed two main subtasks: Development of Anti-Obesity
Functional Food Ingredients and Exploration of Useful Physiological Activities in
Fermented Deodeok. Aceriphyllum rossii was selected as an anti-obesity material and
underwent hot water and ethanol extraction processes for standardization of raw
materials, analyzing growth characteristics and indicator components. Additionally, the
potential as an anti-obesity material was demonstrated through cell line and animal
experiments. Deodeok was evaluated for antioxidant and anti-inflammatory efficacy
through drying and fermentation processing steps.
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HAIMIZE(RAW264.7)2

CANMMIS2HA| - g2 71sd AF L4 7HED

(AR 1) 7154 A0 Y=z BRSE
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OiCtel 7|&dEE motetRn(AE 1), RV 23, FE, Y2 27510 YSEHE It
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20219 6" % A, SHIE A5t EHS HES
ZASHUCHE 1, E 2). 202140 820 225t Zi0]
2 Ooton], 9%¢e 10aY 493.5 kg2 72 AlAtako| A
St 240| 10a% 2,666,7 kg2 7t UCH 2t Aol 7|¢4E2 HIX5tR2L,
o2 A 220 ge2| A A MUHE2 Dol AZHol ZA|Eof et
02 0|9t Ze A} L2 HAOZ AlREC)

= A—

1o
tu
o

=

Uz} 6. 11. 7. 15. 8. 30. 9. 30.
AHLESH(AEA)) 59.8 kg 50.8 kg 51.2 kg 67.3 kg
LA () 180 45 45 135
HARZE(HA) 11.8 kg 11.0 kg 9.5 kg 11.2 kg
102 ALtk 328.9 kg 1117.6 kg 1126.4 kg 493.5 kg




&2} 5. 23. 6. 20. 7. 18.
AL (A 240.0 133.2 117.1
LA 22.0 213 17.1
102 4otz 2,666.7 1,480.0 1,301.1

£BA7] O 2E2801E 88 £ZS ZIHE 2), 30% OEE=2 2EF 8Yo| 436t =
CHEZO| 22480| 31.33%2 71 =AC0, 80| 435t 100% OEtE 2E20| 9.56% =
+80| 7t& YACt 6~98 EF FHE ZF 30% OEE2E RET 20| £80] 4512
Ct SHE2 ABHE HdEE 2o QTOF-MS 0|835t0 SHE RS 28 4% 2o 29
7He| m3E EQISHACHE 4). ChEF &9 HESZ2E rutin, nicotiflorin, chlorogenic acid
(E22274H0|0, 0|20|E flavonoid, phenolic 12|11 tannin AEe| stgh20| Zdt=El AS
SHOIStRALE. %Eiﬁ._é oHH|otof ofist ALdat= AYs| E1nE(0f 2 (Clifford, 1999;

MO
Farah, 2006), S22ULC2 A BEES HESIRACE 00 tist MBS HESIA20{(R 3),
1 320t EJE”(chromatogram)— 3 52f ZCf 2022H0f| st SHEE U2 S
2 10%, 20%, 30% OEtE =510 22| SRS ZMSIATHAE 6). 58, 6&
+8 ARo| 22240 o2 °
% DS 400 mg/100g8 ZI5HRUCY

- IIN ZZ804 SEUZRE(Q) 28" (%)
g 878 29.27
OlEt=210% 8.91 29.70
_ OEF230% 9.40 3133
Q =CHZ A5}
62 zoe 7= O|EF250% 8.81 2937
OEF270% 932 31.07
O|EF2100% 361 12.03
EE 8.76 29.20
OEF210% 8.62 28.73
- OEF230% 8.92 2973
o =ctm As)
/g Ede 75 OIEF250% 9.33 31.10
OEF270% 58 29.00
O|EF2100% 6.8 13.60
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EE 6.02 30.10

OEF210% 6.01 30.05

- OEF230% 6.4 32.00

2| EcCci A5}

82 2de 75 OIlEF250% 6.57 32.85

OEF270% 5.68 28.40

O|EF2100% 478 956

g 5.79 28.95

OEF210% 532 26.60

_ OEF230% 597 2955

9 SCHE A5}

98 =ts 78 OIEF250% 5.87 29.35

OEF270% 511 2555

O|EF2100% 6.3 12.60

2 (%) = SBURY/RE AIEF(3E0 g) x 100
dokianpung 1 TOF MS ES-
00 .54 e
i " 55207
'fl-_- ﬁ"—.l 1581 .1 ag I8 i
| L, N WD L S, e

‘J_ T T T T T T 7 Time

.00 200 4.5 .00 8.0 1003 12 00 14.00

g 4, s©%HE 229 QTOF-MS AZ0tEH

B 4 sHEFE29 chl

orogenic acide| 21

HPLC system

Nanosapace SI-2, 3133
Detecter

260 nm (Nanosapace PDA 85, 3185)

Column Capcellpak-C18 UG120 (C18, 4.6 x 250 mm, 5 pym)
Solvent - A 0.2% Acetic acid
- B : Methanol
uv 330 nm
Injection volume 5.0 pL
Flow rate 0.8 mL/min
Oven temp 30C
Time(min) B(%) A(%)
Initial 75 25
. 5 75 25
Gradient 10 50 50
14 75 25
20 75 25
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May June Juiy

Jd 6. T=AI7| 2 228018 222U & (ng/1009)

(A" 2) 7158 2AM2MY REY Bt

SHEREE B4 L &S 10%, 30%, 50%, 70%, 100% FE5t0] 2F A|2Y 2|F2|
A=A (pancreatic lipase)2| A &S FYe 24T 7), As=(1 mo/mLoIM =&
SHEFESY HZAZEHZLMHNEGO| of 39.5%2| 22 LIEHHC. E5 OfEF=100%=
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a2l 7. &
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H5 sHE ¢

CHEQ

=9 & 3= ¢
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N

Job g

FCt.

ot
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T=20o
A
= T

UAUCE.

T

Z012| ofetE B|E0| =S+

SCHEL0|E &

Ju

AFESOIMO| HZAZENEL HHEE (%)

Extraction solvent Contents(mg/g)

(1 mg/mL) ,

Total polyphenol Total flavonoid

Water 231.11£2.59 99.92+3.50

10% EtOH 293.44+8.59 147.22+2.64

30% EtOH 342.16%£23.65 174.68%5.28

50% EtOH 381.28+36.98 180.78+3.96
SHSe ZF 8018 itetsS AYot7| sl DPPH 2tC|Zf 2 ABTS 20| AAsS
ISR oD, stAHAS HHSIACHE 5). X2 E0HQ| O|EH2 H|E0| =845 ARCZE A7
S U HY0| 2432 2 4 AUNUCL S5, BYABS A4 U oS 22BL HIERIC Oyl

BE O 2 2 UEo

6 =HE ¥

ZEE°| DPPH 2 ABTS 2tC|Z

AN, g

Anti-oxidant activity(%)

Reducing power

Extraction solvent DPPH SA ABTS SA (ug Trolox/mL)
Water 56.61%£2.33 - 0.340
10% EtOH 69.1740.67 4.88+0.55 0.403
30% EtOH 76.45+1 47 7.30+1.28 0.457
50% EtOH 78.8140.31 6.58+0.94 0.490
Ascorbic acid 93.35+0.14 11.03£3.53 0.338




do2 UAME(HepG2)0M A =4 A 25 LY
| HE=GAES Ml 90% Old MEYZRES
g UASHACHAF 8). SHEFE=S 400 w/mL2
A =4 A7t HASS #UstACHAF 9). H|T
I'—IOPFE'—IOF—.—% 2t HIPL%P@ =2 O, ZHAMZEOIM 28 Ol A& EHE o
2 2 & At £, SHIFE29 sk ASBH2E A 2HO| AA=s AS B2y,
THEFEE 50 w/mlel 2A SEOME CH2F CiE| A2 23t A7t SAH2=E 7o|4Y
SHISHAUCHAY 10). UAMZO SHE FESS A2l5t 2 I
=5 =l 24ad 1), sdESFE= 300 ﬂg/mL 2| Al
°H, sk —QI%—@.OE

njo

TnHD o
E
I}
-
1
N
(@]
X
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b

1o b mo i oot B>

Coll viabslByi®s
s ¥ & B E

A Control FA 200 400 200 400 {pg/ml)
ECHE HCA

"
b
o

g

Al

Vehicle FAoverlaod J/THE 200 WEHE app HOA 0D HCA
ConDnpd conurad

&

E]

Qil-red O staining relative to contr ol (3]
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(-1

2 9. HepG2 MZEOIM SHF 2
(A) Oil red o staining & M=E
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b 100 -

B

g F
(2010 P10
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0
ARE (pg/mL)

7
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e
130
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- e A H
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*x p<0.01 by t-test
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. S A%t 22423 12), HFDZ2 NDZ
35% = AYF0| £F=Y2, HFDART00= 2 HFDAR200w 25 HFD CH|

B 7. 4520 D2YA 0| RS OFRA9 22 (g) Y A0|=E(%)

1= A= (9) HZ 2712 Alo|Mz|2F AlO|E8(FER)
= Initial Final (9) (g/day) (%)

ND 20.57+0.79"°  23.05+1.01" 3.38+1.10° 3.10+0.21 3.52+0.97"

HFD 21.83+0.88 24.63+1.63 5.14+1.73 2'62fo'21 7114217

YFER, Food efficiency ratio=(body weight change (g)/food intake (g))x100.
* p<0.05 by DMRT.

H 8 IAYAO| R & 437 EHHE 2EF S08 0IRA9 27 #i5Hg)
-2 AE (9) A= 71 Alo|MdzE Alo|2&
Initial Final (9) (g/day) (FER")(%)
ND 23324125  26.3541.92° 2.87+0.94° 3.02+0.21° 3.31+1.07°
HFD 24.63t1.63  30.62+2.96° 5424183 2.70+0.11%®  7.42+2.50°
HFDAR100  24.83+1.07 27.79+2.87® 3.39+1.63® 2.64+0.12° 4.75+2.28%®
HFDAR200  25.00+1.76  28.29+2.76® 2.64+0.72° 2.71+1.41®  3.61+0.99°
H 9. DAYAO|RE OtRA9| MSFEH 27| 27 (g)
1= 22 A 2A 25 2|8z 2]
(9) (9) (9)
ND 0.73+0.09"° 0.30+0.07"° 0.26%0.14¢
HFD 0.86+0.11 0.32+0.03 0.92+0.24°
HFDAR100 0.81+0.07 0.31+0.04 0.65+0.17°
HFDAR200 0.84+0.06 0.31+0.03 0.67+0.16°

p<0.05 by DMRT.
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a. ND HFD HFDAR100 HFDAR200

4 -

3 4

s

) ‘
0

HF DAR 100 HF DAR 200

DXA-Fat

23

D¥A-Fat analysis {g)

03 12, DAY AOIE REE OIRAQ| AWERO| Cfst SCHE 2220 Ystay

[y

*, p <0.05 **, p <0.01 compared with HDF by t-test.
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OY L g2sMY 25301 4 2 &= LR 14). SR, SHYZESS g2
BC{E2E2710) A0ls BE 2 AW AW SIS =0z YUCH
(Alg 2) =649l &Y g4 Bt
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A (A Z2gHol A=
staurg Antioxidant and anti-inflammatory activities of
2021(14) n=g Aceriphyllum rossii extracts
g B | =HE g 280 Ik I S oA =ZAMO| 7tsH
staurg Analysis of the Compounds from Aceriphyllum rossii and
n=g the effect on lipid metabolism
2022(2'#) g2 =HS 98 280 a9 I GEHS oLH=ZM 7t
o Antioxidant activities of Aceriphyllum rossii leaves extracts
=2 A . .
with different solvents
staurg Inhibitory Activity of Aceriphy/lum rossii against Pancreatic
nEe Lipase
2023(34) e A.nt|-obe5|ty of Aceriphyllum rossii leaves extracts with
different solvents
I Antioxidant and Anti-Inflammatory Potential of Black
ot=9H .
Codonopsis lancelata
oA 1z 2Eat 3Ex} A
(2021) (2022) (2023)
Ik 25 ¥ | =8 | M4y | =8 | M43y | =8 | A%
A H|SCI 1 1 1 1
st = A 1 1 1 1 1 3 3
=]
JdH 2 1 1 1 1
se 1 1 1 2 2
A 2 3 3 3 3 8 8
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