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Study on Eucommia-derived bioactive components in Eucommia cicada

WANG Yan-Hong"

(Comprehensive Inspection and Testing Center of Laiwu District, Ji’nan City, Ji’nan 250000, China)

ABSTRACT: Objective To investigate the metabolism and accumulation of major bioactive components in
Eucommia cicada. Methods Ultrasound-assisted extraction coupled with high performance liquid chromatography
was employed to qualitatively and quantitatively analyze 9 kinds of Eucommia-derived bioactive components
(aucubin, geniposidic acid, chlorogenic acid, geniposide, pinoresinol diglucoside, rutin, astragalin, quercetin and
kaempferol) in both larval and newly emerged Eucommia cicadas. Results The results showed that aucubin,
geniposidic acid, chlorogenic acid, pinoresinol diglucoside and astragalin were detected in both larval and newly
emerged Eucommia cicadas. Notably, geniposide and rutin were only found in newly emerged Eucommia cicadas,
but not in larvae. Quercetin and kaempferol were not detected in any samples. Statistical analysis revealed significant
differences (P<0.05) in the content of most components between the 2 sample types. Conclusion This study provides that
Eucommia cicadas can absorb and accumulate bioactive compounds derived from Eucommia through the food chain,
endowing them with the dual medicinal and nutritional value of both Eucommia and cicadas. It offers a scientific basis for
the further development and utilization of Eucommia cicadas as a novel functional food or medicinal plant resource.
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KA A AR L & v i Te AR, TR E A LS
ThZibt, HASA M2 BRI R, AR
B HEAEFIRD R R S 2R ALY, AR T
HKOKBRRZE. ZWEDY, BARMIE . FEiibE, k.
P b 2R 2 e U Ak, Bl R ARSI
WA, NI G T HAT RO FEAS [ A= W 1A N g AR AR
BB 3T IR U g T 2 oM,
R 0 ) A B A AR B 25 TR L A ) )
AT off PRt 1 B B EA 2565 1 P 7 T Do e,
DARE ot Sy i e it & 8 7= i by, CAG DU 20 AL foke I8 Y AR
RBMBEEIL Sy, B P e im v w3t . kg
PR —Fh DAL AR S i R R, MRy — RPN R AR
A EIR, AR 2 W O R . BiE G ST
W], LA R AL PR 2 B R, BRI,
I H FUBFNXR AR o 20T 3 ik 5 i R 2~3
5, WA 30~135 Jio0/hm?, Ras AR AT 0L, At s e] fg i
B AL T A BOR R R B SR, iR
A RO ) R 24 B R A DAL, AR, H RO TR AT Y
WFFEAURBR T 25 etk . FRAEHAR R & T i i,
M7 TR A AR o A 280 20 O I 5 B /D . AR5 ot
AR A B OB - = AW A 8 3% (high performance  liquid
chromatography, HPLC)XJ F: At &)y v F157 360 £k A Aep i
P RN MO R T T s 5 el et 2, B ek
i8R 1 — 2B TR R R SR 2= A A

1 MR5ERZE

1.1 #R5R

RS e TP A | R L AR R S A
W FEH BRI, % 20 1.

MEMHIHIHE (CAS 479-98-1, 4 =99.2%) . 5 F14F
FR(CAS 27741-01-1, 4l =99%), tJFEZ(CAS 327-97-9,
4l =99%) . 5B F-TF(CAS 24512-63-8, 4l =99%) ., #3
JE T — AT B T (CAS 63902-38-5, 4lif =99%). /% T (CAS
153-18-4, 4liff =98.0%). =K (CAS480-10-4, 4=
99%) . il Bz K (CAS 117-39-5, #iJF =98%). 1145H(CAS
520-18-3, 41 & = 98%) (B #B 4 & F A= Wy BH B A PR A &),
WML (B 52l R E 24k 2 0 i 15 AT BR A /), B
(gl E2ERbERAARA ).

12 UBEE5EF

Ultimate 3000 &R0 AH (435X . Thermo Hypersil ODS
Cg (%A (4.6 mmx250 mm, 5 um)(3%[E Thermo Fisher
Scientific 23 7]); MP 5002 3 K- (B 0.01 g, HISET
TSR A R F]); ME 204 2387 KE(&EE 0.1 mg,

MR- R 24 FD); 101-1 BB R T 46 (AL 5 RHE
KA ERAT B ), KQ-500B A 75 i i e d (L 1L i
A A BRA o
1.3 fRERRECH]

TR FPRIBGE & FRbRUES:, FH BV MR e 25, B
A 10 mg/mL (9 AREE R, BT 4 CCURRIIRAT o 55 B —
FE DR R A PR A A TR, PR A TR AR 10
50, 100, 300, 500 pg/mL FTR-SHRAE TAVEW .

14 ®iEFH
Thermo Hypersil ODS Cg feii(4.6 mm>250 mm, 5 pm);
FEUR 30 °C; K 0~8 min (207 nm), 9~30 min (237 nm),
31~40 min 207 nm, 41~57 min 320 nm, 58~67 min 360 nm; #f
FERE 10 pLo BBREBECARMFILER 1.
*1 BEEREG

Table 1 Conditions of gradient elution

£ 54 5} 8] /min FE 5 H /% 0.1%MEER /K 15 Eb/%
0 5.0 95.0
12 8.0 92.0
17 11.0 89.0
25 13.0 87.0
28 14.0 86.0
40 14.5 85.5
41 20.0 80.0
56 30.0 70.0
65 24.0 76.0
66 5.0 95.0
67 5.0 95.0

1.5 #HmAE

BRIt T BT, B, MERFREL 0.5~3.0 ¢, BT
100 mL I, AEEMA 15 mL FEE, B AL 35 min,
B, kv, HEEAN RS TR, $E5], i, 8000 r/min
B0 5 min, BUETER, 0.45 um FLIEAKT 38, RIFS, 28
Jr AR B2
1.6 HIENIE

N A Ultimate 3000 By F TAER & WPS Office 2025
PATE PR AL AN F AR 2461, BFH OriginPro 2021 HEATHEIA
AR, R SPSS 20.0 RN ) b 3R] S M 2= S alk A T
M. TR SEERIEAT 3 YOPATIGE, DA IRSE IS R
ISP S AT E A

2 EREHR

2.1 SIRFEHMK
O EZH o ARA B 0 00 BOR,, AFTEXT A | i
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SRR AR AT B R SR HEAT TR AL AL o XEANET
FOGEFE(Agilent, B, Thermo)iy /> B BUR AT T 1L
WS, [EE 3T 150 mm Al 250 mm A [6] B3 4 K
X JU A B 43 1) 43 i85 3 R 45 SRR W, Thermo Hypersil
ODS Cig 01545 (4.6 mm=250 mm, 5 pm)XF %% H A5 841
SPEEHRT 1.5, s ERORE T HAl (A, HAORE
B[R] 38 R, WO PRI G AT — i . ADEE
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RS- KR 2R o RT3 0 %t o i 48 O BURE 2205, 1.0
3.0 g). MATHRECEE(30. 35, 40, 50 min)SFHEAT T
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Fig.l High performance liquid chromatogram of the
9 kinds of compounds

22 ZMERRASKUEIR

i 355 5 1 (SRR 2% 1% L T 1 2 1) 2R 0 s T VS YRR A T
WL, DA A 55 B VR B B AR BR (X, pg/mL), (0 T
FURIARAR(Y), llbrEfhs. 458 8oR, & bR
VR Y B P v B N T B IR AP IR C R, MR
B RTEHET 0.9990, RUILMICR RUF. bl a]
U B A S R BN 2 TR o At PR R 2 R A 2 2
BT R TS W, A AR R e, 5 R L
SIN=3 I (1% Jo B vk i A b 45 2l a0 (A HE BR, K SIN=10 I
B R BEAE e R . 25 R, K BR 35 AT ik 3
0.0015 mg/g, ERFRHNIEF] 0.0050 mg/g, FHH LR A
BERST, IR AT R, SRS 2 .

2.3 IOAREIER RIS 2 BN E

MRS, REFARE, ABIIIAARFEAFRY 10 mg/mL
MHRATIR, 4% 1.5 Jr il s it ds i, Ab3 a5 3
AH24F 10,150, 300 pg/mL AR, THEINER EISCR
ARSI 6 M FATRES,, 5 A X b v O 22
(relative standard deviation, RSD), #5H41% 3 fiin, H#£ 3
AL IR R R 91.56%~100.01%, RSDs
0.65%~1.98%, 2= B L UERGE ShG %% R AT
24 HREEMNE

BUAE sl o | BRI B AL AR A, e 1.5 5 Tk
FAURRIEW, 7 14 QOS50 FEEREIE, AR 4
RN 4, @ikEmE 2.

SESLFN, A Ky AR SR AR A AT itk Py 34 %
AR . RUCEHRR . SRR . MR A A
BRBATERSY . Horh, B PR A A S 5Ue AT
P, A sl e R P AR A B BN LAY A, T A
oA Ay A ARAG I B AN LZS . REEPIR R A R
b ALl 2 Y AR TR St G SRR AR R T 22 SR o by, SRR
BRI P9 AR L ) S RO, R — S R AT

F2 LMEEFE. BXAYK RHRMEER

Table 2 Linear regression equations, correlation coefficients, limit of detection and limit of quantitation

R R B (() i H BR/(mg/g) A wBR/(mg/g)
B it 58 Y=0.0670X-0.6693 0.9996 0.0015 0.0050
PV R Y=0.1839X-1.7214 0.9990 0.0015 0.0050
)RR Y=0.3497X-0.9401 0.9990 0.0015 0.0050
FUEAY Y=0.2205X-1.7834 0.9991 0.0015 0.0050
A B A A BT Y=0.4268X-0.5194 0.9992 0.0015 0.0050
T Y=0.1605X-1.3710 0.9993 0.0015 0.0050
HRITAT Y=0.2598X-2.4693 0.9990 0.0015 0.0050
Hik B % Y=0.8288X+0.4145 0.9992 0.0015 0.0050
e Y=0.5675X+9.8200 0.9990 0.0015 0.0050
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Table 3 Results of spike recovery and precision tests
vy ; JITHR 5 $ﬁj RSDs/% HFR ; JIThR % 5 RSDs/%
e BE /(ug/mL) A1 /% e BE /(ug/mL) [l /%
10 98.25 1.65 10 91.56 1.98
B it 8 150 97.85 0.65 T 150 97.25 0.95
300 98.56 0.66 300 98.36 0.85
10 92.35 1.23 10 93.68 1.85
FUETTIR 150 96.35 1.96 ERUEAT 150 96.63 1.96
300 97.85 0.68 300 96.85 0.79
10 97.23 1.67 10 95.36 1.46
2RJ5R 150 97.77 0.69 Hik B % 150 96.78 1.25
300 98.86 0.76 300 98.23 0.96
10 93.56 1.98 10 92.36 0.98
PR &S 150 96.53 0.87 e 150 96.58 1.68
300 97.86 0.79 300 97.56 0.86
10 92.38 0.75
FARREE A
E— 150 98.89 0.73
300 100.01 0.73
FT4 EBERPEENELERmg/g, TE)
Table 4 Determination results of the content of each component (mg/g, dry weight)
RIS FEdh i B I FUETTIR 2R e AT Mi—iﬁ;ﬁ T ERYT
1 0.064 0.050 0.014 0.042 0.007 0.073 0.051
2 0.064 0.051 0.012 0.043 0.007 0.072 0.051
3 0.063 0.051 0.014 0.042 0.006 0.071 0.051
4 0.063 0.049 0.015 0.042 0.007 0.073 0.052
5 0.065 0.051 0.014 0.041 0.006 0.074 0.050
6 0.067 0.050 0.013 0.043 0.007 0.073 0.051
7 0.064 0.050 0.014 0.044 0.006 0.073 0.052
8 0.062 0.052 0.013 0.041 0.008 0.073 0.052
9 0.065 0.051 0.014 0.042 0.006 0.073 0.051
BRI 10 0.063 0.049 0.015 0.042 0.007 0.073 0.052
i 11 0.063 0.050 0.016 0.042 0.007 0.072 0.050
12 0.064 0.051 0.014 0.041 0.006 0.073 0.050
13 0.064 0.050 0.012 0.043 0.007 0.072 0.050
14 0.063 0.051 0.014 0.042 0.007 0.074 0.051
15 0.064 0.050 0.014 0.041 0.008 0.073 0.050
16 0.063 0.049 0.013 0.040 0.006 0.074 0.051
17 0.063 0.052 0.015 0.043 0.007 0.071 0.050
18 0.063 0.051 0.014 0.043 0.007 0.072 0.051
19 0.064 0.048 0.014 0.042 0.007 0.073 0.051
20 0.064 0.050 0.014 0.043 0.006 0.073 0.051
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R a4
FEGhZE T (S E TR Mt S 7 FURPAT IR Bl VR At Mgﬁ;ﬁ T ERYEAT
1 0.057 0.061 0.019 / 0.024 / 0.050
2 0.056 0.06 0.018 / 0.025 / 0.050
3 0.057 0.061 0.019 / 0.024 / 0.045
4 0.056 0.062 0.018 / 0.023 / 0.049
5 0.057 0.06 0.019 / 0.024 / 0.051
6 0.057 0.06 0.020 / 0.025 / 0.052
7 0.056 0.061 0.019 / 0.024 / 0.050
8 0.058 0.061 0.020 / 0.023 / 0.050
9 0.057 0.061 0.019 / 0.025 / 0.052
- i 10 0.057 0.06 0.020 / 0.023 / 0.050
4 i 11 0.056 0.062 0.019 / 0.025 / 0.051
12 0.058 0.061 0.021 / 0.025 / 0.050
13 0.057 0.061 0.019 / 0.023 / 0.050
14 0.058 0.062 0.020 / 0.024 / 0.051
15 0.056 0.059 0.019 / 0.024 / 0.050
16 0.057 0.060 0.020 / 0.024 / 0.049
17 0.058 0.061 0.019 / 0.025 / 0.050
18 0.056 0.061 0.018 / 0.023 / 0.050
19 0.057 0.061 0.019 / 0.024 / 0.051
20 0.057 0.061 0.019 / 0.024 / 0.050
T ARE R A B SR T A R
3507
30.0F
5 25.0
Ezw
glm
= 100H
5.0
3 s 6 7 8 0
A WA i e e e e E | | ! | | | |
30.0 40.0 50.0 60.0 66.0 5.510.0 20.0 30.0 40.0 50.0 60.0 66.0
15 B B[] /min LRFA IR /min

FE: AL BB AT, B, AL friig g A b L BRI IREET, 2. RURSFITRR, 3. RJGER, 4. RUET-IT, 5. AAMREE A% T,
6. P17 AV, 8 WHUZE, 9. WA, B L BRI, 2. RUCIYER, 3. SRIFER, 4. MAIREE AR, 5. R
P2 P B Ak Aot AR )y 28R i ]

Fig.2 High performance liquid chromatogram of newly emerged and larval Eucommia cicada
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By, RS FEAS t K3, XA A TE A N I 5
ZESEIEATIUEL, PEILER 5.

HI% 5 IGETHE R AT, KL A4l SURnE P AL o kLA
WX AR IR I A 2 R B R 1 (P>0.05), B

KA &)y s 0T P Ak 4 A b T T R L S A
TR — 0k, A ZERE. AN, Xk
. R, SRR . R FAT . Mg ms E A
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Table 5 Analysis of differences in chemical component content between newly emerged and larval Eucommia cicadas

251 BRI RUREHIR SR T MMIBEE AT ST BRI MR 1145
F Bkt in]
FEAPWE(n=20)/  0.06+0.00 0.05£0.00  0.01£0.00 0.0440.00 0.01£0.00 0.07+0.00 0.05+0.00 0.00+0.00 0.00+0.00
(mg/g)
uR UL
4 51 (n=20)/ 0.06£0.00 0.06£0.00  0.02+0.00 0.00+0.00 0.02:0.00 0.00+£0.00 0.05+0.00 0.00+0.00 0.00+0.00
(mg/g
t 23.773 -36.527 ~19.185  194.520 ~77.986 382449 2373 null null
P 0.000%** 0.000%* 0.000%*  0.000%* 0.000%* 0.000%*  0.023* null null

T *3RIR 257 3 P<0.05; ** KR 22 R 35 P<0.01; null FoRIZ M TE MARE S ip 8 R G, BBt tfd5 P {E.

3 4t
31 UERPEFHEPEEN

b Ao 41 o 5 3P4k ) A I E B4 b 1 2 S T R
AR () A K B BT s v 0 4R IR AR gy A
o R B A R R, TR
A P55 XA e 50 B B 43 T i LA SR 1
HURUESALRE T . BEST M, R O AR 4 i 5 B A
S AT ERALLL . K PR A R 2 A (22 SR A
T T AEAL AR e i B R RRACAR, 5B L L
AR B, P £ 2R 5 A T R e B 4
TR ARG K B 2L A8 R L A A O
R, HAESE . Pk S LM AP 2, SR,
AR A R O A S A I B A R 43 3
FL43 T REAE AL AR o S ARG, D0 e 0 £ A
AR PRI T X B R, T A, s LR PR
SH AR b, AR A T RE B A
FRIIZSI I I Z, TEU N o AR DGR T 4 s
TR PR B4y o (ETG 2248 S, ARBFSE L& i 52
e R AR T 5 OB i, AR T B A T R
AT, AR LRI 7 s, 6 MERA T T A AE—
JRBR o A R FVROA €305 - TR R AR, A5 R S Vi Hb 30 TF
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TR A AR ] % 7 B AR A A2 R,
B A 5 A TSR, 3 Rk A i 5
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