Botanical Research 1HYJ%HF 7T, 2022, 11(3), 389-398 Hans )0
Published Online May 2022 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2022.113046

R RGBS L5 AR T F T TET /s P
BRFNARARS BmEWELE

MBI, KRB, £ M, BEE
WIVTHE T Rl SEE 220, WD B

WehE HiA: 20224F4H11H; FHE#: 202245 H20H; KA H#: 20224F5 431H

R

HE: BREHERE. ERANEFE=MERAEYZE. HREHRS EIEER, HPARGBTER
RS FEELTE NGRS AoiEENE, ATEZ RS & ERNTIEM IS R R 25 YA
ZHRTALREERAKE . ik AMbLERNERHEE. FRENEFFE. 4B, B, &
TEMRE. SBEER. FEENSEADPPHE BE. ABTSH HEMTERIE /1; ZHSPSS 20.0804E 045
BBATHREDN, HBRZHHETM. SEARINEEATE. &1 RHEFE. HHEEHBRS
FEAENEES EES THAFMEEREY; 7 H B A &GRS REEERER T,
=M RHEYI FRIE . GIE . BEY S HAGH RS S EMNHEAEEERBZERAER(P < 0.01).55i8:
RGBAFEH AR ] AR W 25 MY 26 F B 7 BB EAL TG, =FEYH, B8 25 s &t
SEERE, EHiffE. ZANEES, I ZFRAA.

K
RUEF, FR B, RGBATY, THAW, HEFENE, FXE, BEER

Nondestructive Evaluation of the Medicinal
Components and Antioxidant Activities in
the Pimpinella diversifolia, Apium graveolens
and Petroselinum crispum by RGB Fractal
Analysis

Minna Yu, Wenyu Zhu, Yang Wang, Hongfei Lv*

College of Life Sciences and Medicine, Zhejiang Sci-Tech University, Hangzhou Zhejiang
TEIREH .

XESIH: AT, AoCs, TR, BEK. B RGB S TERIAR TR R T S AE T B2 R AL
EED]. WYV AT, 2022, 11(3): 389-398. DOI: 10.12677/br.2022.113046


http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2022.113046
https://doi.org/10.12677/br.2022.113046
http://www.hanspub.org

fir

o %

Received: Apr. llth, 2022; accepted: May ZOth, 2022; published: May 31", 2022

Abstract

Objective: Comparing the medicinal components and antioxidant activities in the stems and leaves
of the Pimpinella diversifolia, Apium graveolens and Petroselinum crispum, and using RGB fractal
analysis and mathematical modeling to noninvasively evaluate the medicinal components and an-
tioxidant activities, which provide a basis for screening the medicinal plants and medicinal parts
with highly medicinal components and strongly antioxidant activities. Methods: The content of
total phenol, total flavonoids, total soluble sugars, total coumarin and the scavenging activities of
DPPH radical and ABTS radical in the stems and leaves of the Pimpinella diversifolia, A. graveolens
and Petroselinum crispum were measured by spectrophotometry. SPSS 20.0 software was used to
analyze the correlation of the results, and the linear equation of the medicinal components and
medicinal parts was established. Results: The results showed that the content of medicinal com-
ponents and antioxidant activities in the stems and leaves of Pimpinella diversifolia were signifi-
cantly higher than those of the other two Umbelliferae plants, and the medicinal components and
antioxidant activities of Pimpinella diversifolia’s leaves were significantly higher than its stems,
and the RGB intensity values of the three Umbelliferae plants were significantly negatively corre-
lated with the contents of medicinal components and antioxidant activities (P < 0.01), respectively.
Conclusion: RGB fractal analysis can be applied to nondestructively detect the medicinal compo-
nents and antioxidant activities of medicinal plants. Among the three plants, Pimpinella diversifo-
lia has the highest medicinal components and antioxidant activities. Its leaves have higher health
care and medicinal value than its stems, and may be widely exploited and utilized.
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S 15 T Pimpinella diversifolia J-TERNE T8 ) 2 A A, w4 /\H B, EZ2%. L4A,
FE AT RILURE A A1 A E AR —FE SRR L, &FAL2], BAWMAR . HaE i
IR 1994 4F, FELPEE[ DR E AT A EE . RHE TS A EERENEY, BRAYURRE.
PRSI DUl S 2 Mg D3] [4]. ‘BT & B =2 — P UM 5o [5]. J3% Apium graveolens
5% Petroselinum crispum [FASETERHEY), WEH —EENEFDRZMTRE, NE WX,
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2. (UEESHE
2.1. {88

JUBH IYL-C16V HAENLLBE AR A R A F]). XM-5200UVF & Gl s e L E A (RN A
BRA A TEIRCGER) TR (TR AR A R 752 RSN W66 (st 1 P REA A
HBR 2]+ Eppendorf AG E5.CoL(#5[E Eppendorf A 7). Eppendorf3120 R 51|54 i #%(#2 E Eppendorf 2 #]).

2.2, ¥R

2.2.1. HRERE

SEIG AL KL N 1S (Pimpinella diversifolia)~ J73%(Apium graveolens)5 % Ji-(Petroselinum crispum).
FEMEDTRE T U LR [, RS & HAUN T LT XK R AL . PRSI RSkl S
P27 e 2t KB e, HAT &SIk,

2.2.2. AR

RO B T SR Y, AR MR, ERBSINIE K T BRI A, e
AR T4 o 2 AR R AL ZE AN B R fS DLV B 30:1, I 4K m i i HE IS IR AW J5
FHRATE T S0°CHREE N EE A HREL 60 min, HIFFHHFEIOR  HRAHIR BRI 2 80 E H, £ 4°C . 12,000
#/min (2 AF T AT R O . 10 min J5 B RIS AE A TRBURR R &, BT A R BRI R AEAE 4°C
KA. (1)

Figure 1. Extract from the stems and leaves of Pimpinella diversifolia, A. graveolens and Petroselinum crispum.
(a) Pimpinella diversifolia leaf extract; (b) Petroselinum crispum leaf extract; (c) A. graveolens leaf extract; (d)
Pimpinella diversifolia stem extract; (¢) Petroselinum crispum stem extract; (f) A. graveolens stem extract

1. RMHEF. FRMEFHZE. HRIR. () FHEAHHREUE; (b) BFFMHHREUA; (o) 3K
MHRELR; (d) RMEIFERER; (o) BAZRIE; () FRERINE

DOI: 10.12677/br.2022.113046 391 IR0


https://doi.org/10.12677/br.2022.113046

AT 5

3. A&
3.1. A SENE
3.1.1. BB ESENE
1) MR RZEL. FHBRE TIRIENIRUES, TR A FIR RS R E FRRIE RO . LAk
B TR S B AR AR (x), WO AALFR() S HIbRHER 2R, BTSRRI E 1.
2) MET I S H . ASEME R SE(TP) & &l 3% Folin-Ciocalteu L BiE[6].

Table 1. Linear relationship of seven chemical components

= 1LTMEEROHIL R R

2 Loy EVEpp R?
TP »=6.4771x +0.0029 0.9997
TF y=10.5293x —0.0011 0.9991
SS y=6.1021x +0.0163 0.9988

ke y=0.087x +0.0014 0.9993
REIER y=0.0689x — 0.0099 0.999
DPPH y=2.5117x—0.001 0.9991
ABTS y=5.174x +0.0071 0.9991

3.1.2. BAHAMIENE

1) e RHEEE: P TIEAPRES, FEIE AR BRI T IWIoE . L T &N
REARKR(Y), WROGRE NI RR ()R bRt fi 2k, T3 FE LA 1.

2) M ik: FH B, FEEMEFRZE. R REEE(TE S BINES % AICL 256
VAR

3.13. EFAMESRNE

1) LiMEc RFEE A A VR RS S, IR0 52 AN [R5 of P PO R 46 B A T RO B o DU 4
B EONREAAR(x),  CAMROEEE N FR (S HIRRAE I ZE, B3 mA 5 R L 1.

2) MEJik: 5% DR EE SIS, MBS e S m . M e, ey
EVERESS) & B . BARERIE N PR MUEAS S 1.0 mL 20 TR &+, A 5.0 mL BilR - B
FI(EE 1.0 L 80%MR FRIEWIINA 1.0 g B, 80%MiFR A WA A1 2 = 55 F M IR 5 5 & T3 K R
10 min J& B ARA A BISE, SSBAE 20 66 THE 620 nm s KA OB AR, LUK A Xt B
A S50 B G AT =K

3.14. FREZENE

1) M RRFE: MR bR, I A R B B IS RIS IO . DU SRR
B RONBEARRR(x), OGN AR ) SR HE 2R, BT/ R RE LR 1,

2) WETTE: ZH P EFOIMMETTE, B SURIE e HE T F3EME . T rsRRE
o BAEREN: AR 800 uL #2 B0 TlE . BE/EIIA 5.2 mL 80%4RE, 7RG E1E
F o Y6 E BETHLE 335 nm BT EROGEEE . T A L0 HE 3T =K.

315 REERSENE
1) R RFEL. MR T2 bR, 50058 AN 5] HR FE BR B e PR T R VAW . DAk
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RT 2T BARAAR(x), WOCEAPAAR ()R BIARHEIIZL, PSR RE LR 1.

2) MFET % SHKIGFF0JMNET L, WMIESUSIERM T FRMErE, HhaE
TERas. BEEREN. ARG ERIN 300 pL fBORTRE S, BEEMA 5.7 mL HEE, RS
JaAER 7 I EETHE 322 nm BRI RO . B LI B BT =K.

3.2. EMTEMERT

3.2.1. DPPH HEREBRBEMME(11]

1) RMERRFELE: PR MERAE ARuE &, R0 58 A [ B2 B B2 R BUIR M BRI WROR . DAL
IR & BB AR (x), TEBRZFNHDAIRO) S HIbrER 2, FrfgmIET RN 1.

2) W fik: FBMARE S 0.1 mL $2HGRIMAZ] 4.9 mL DPPH ZEEVER(FE % F & 0.0075 g
DPPH H ZBEE 2 % 250 mL)H o BIE R IR & I B T R A MY 30 min, FH 7 GGEETHE 517
nm KA ETL G 4,, F 0.1 mL 3B I 4.9 mL 2.8 8% . DPPH ZFEBBNT AL 450 R
P LA A [12]1H5 DPPH H HHE7ERR R

TEBRE(%) = (1 — 4/40) x 100%. (1)
BT S5 = S AT =K

3.2.2. ABTS BEHEERRFEMNE[13]

1) &l REHE. B “22.17 FHLHRRBEITIE.

2) M5E 73 : RS 2L 0.1 mL $2ER N 2] 4.9 mL B #E1 ABTS %3 (FH 7 mM 1] ABTS
W 10 mL, SO 140 mM IS BRER #H VAW 178 uL, MRS GBS LRAT 12~16 h, {5 FH TN AE oA R
FIEEWE, PRUEHAE 30°C 734 nm K T IBOGE N 0.7 £ 0.02) . FERA M RAG I E T RIEE
HSE 6 min, 7RG ETHE 734 nm KA EROLE 4,, H 0.1 mL 32BUEINA 4.9 mL /KiHZ%E .
ABTS WU FIWOGEE Ay AR¥E LR A [14]71H5E ABTS H HEERR %

THEH(%) = (1 —A4,/4,) x 100% )
T S 56 2 AT =K
3.3. RGB {ERH

XEFEIFE T BTSSR MR T AL, DEREBEE . BRI R, G E. B HIE
s PS B, REANEEEEE =K.

4. BZRE DR
4.1. ZARSSE
B “2.17 TN PSS 28 A AR T 7 A, R EE R0y, SSTEER. S n] AR

PR BEERNEE, SRILE 2. SRRWH, EATTEE, 20T R TCE & B
MEFHEAEERINTE. SRRY, B, S, 73R B EaERIIME SR MR RIS 5

mEE, 29IEis 7.28 mg GAE/g. 38.98 mg GAE/g. 0.89 mg AE/g. 0.47 mg OE/g. M i a] v P i
FE T T 25 P & s, 9 51.57 mg DE/g.

4.2. MELEY

4.2.1. DPPH B EEREM
¥ DPPH H t2E B RN ENH 5 F2, DPPH [H H1 253 BRis P LA se 52 U BT LR >4 & (ascorbic

DOI: 10.12677/br.2022.113046 393 JERZIEERTI


https://doi.org/10.12677/br.2022.113046

AT 5

acid equivalent, AAR)= 7031, BILA mg AAE/g Fir. EAREEHE ILE 2,
P32+ DPPH H HHIETE BRI I E 45 R o, i 7 i R 30 H & = ) DPPH H B E bR S
PE, MR DPPH H HBEERIEME 5. M, ZRIFAEE.

Table 2. Total phenol, total flavonoids, total soluble sugar, apigenin, total coumarin and antioxidant activities in the stems and
leaves of Pimpinella diversifolia, A. graveolens and Petroselinum crispum

2. RMER. FRMEFNE. Hhoip, KR, SWANE. 7RE SEERSERNENWEN

SRl B TP TF SS JrkE REEYE DPPH ABTS
(mg GAE/g) (mgRE/g) (mgDE/g) (mgAE/g) (mgOE/g) (mgAAE/g) (mgAAE/g)
» - 7.28+0.33a 38.98+3.98a 25.16+0.62b 0.89 +0.025a 0.47+0.012a 4.22+0.67a 3.30+0.02a
ST 2% 0.98+0.07b 6.77+0.75b 51.57+125a 0.11 £0.010c 0.05+0.004b 0.62 +0.06bc 0.57 + 0.05b
I 1.01£0.05b 4.66 +0.45bc 7.86+0.20d 0.14 = 0.004b 0.05 = 0.004b 0.53 +0.07bc 0.24 + 0.08¢
o 2 0.19+0.02c 2.18+0.18cd 2.97+0.15¢ 0.03 +0.002d - 0.78 £0.28b  0.14 £0.07d
- - 1.00+£0.04b 4.66 +0.93bc 10.82 +0.22¢ 0.16 = 0.006b 0.05 +0.003b 0.51 +0.07bc 0.27 + 0.08¢

B2S

2% 0.13+£0.0lc 1.37+0.26d 0.13 £0.08d

“—" FORERKH; FFIRE AR FZ SR RABZE R EEP < 0.05); FFIERAHERAER R ZRARE
(P > 0.05).

1.61 £0.09f 0.03 £0.002d - 0.34 +£0.22¢

4.2.2. ABTS BHEBREM

¥ ABTS H HEERRFRNEIATHE, ABTS H HI 595 B i 4 DU s 52 UV A PR IR 24 & (ascorbic
acid equivalent, AAE)=Z %, Bl mg AAE/g %7, BARGE R IZE 2.

e ABTS [ HZEERRIE PRI E 45 R B, FHE Dt ABTS H BHEHRRIETE 3.30 + 0.02
amg AAE/g, &35 T HMIH .

4.3. XM

FHE FAREEFTHS RGB ESHBR B S RSN EEHEXE S

KH SPSS 20.0 A 73BN M 7 e SR ZEM R RGB H 5 A 4L di AT MR i, Bk
RN 3. K4 SRR, RAE. G B LS M 25 i S U A i 1 S 00 2k 28 D AR (P
<0.01). FAPRECUBER, AT B B 2 B A SR A LR E . B4k, ZEP ) RGB 322
ERIEESELPEE N Wi A ST RER AT ey AN EPS O (S S E AN ISP SR

Table 3. Correlation analysis of RGB intensity values in the leaves of Pimpinella diversifolia, A. graveolens and Petroseli-
num crispum with their medicinal constituents and antioxidant activities

3. RHER. ARSEFHM T RGB ESHAGRAMS RINENLEERHEX DT

G B TP TF SS HXE  BEEER  DPPH ABTS
R 0.999”  0.999™  —0.994™ —0.988" —-0.983" —0.996" —0.997" —0.988" —0.996"
1.000"  -0.996"  —0.988"  -0.984"  -0.997" -0.997" -0.987"  -0.996"
-0.997"  -0.989" -0.986" -0.998" -0.998" -0.987" —0.997"
TP 0988 09867 09987 09977 0979 0996
TF 0.975™ 0990 0995 09747  0.996"
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Continued
SS 0.989"  0.986" 0972 0986
FroRR 0.999"  0.989"  0.998"
REEER 0.986" 1.000"
DPPH 0.985™
P <001,

Table 4. Correlation analysis of RGB intensity values in the stems of Pimpinella diversifolia, A. graveolens and Petroseli-
num crispum with their medicinal constituents and antioxidant activities

F 4. RHER. ARESEFHZED RGB ESHAGRAMS KA NLEMERIBX DT

G B TP TF SS Jik#%F  MFEFYE O DPPH ABTS

R 0.938"  0.847"  -0777"  -0.706"  -0.740"  —0.747°  -0.702° -0.121  —0.756

0976  —0.941"  —0.891"  -0.925" 0926 —0.904" —0.104 —0.932"

B -0.989"  -0.963"  -0.983"  -0980" —0971" —0.16 —0.984"

TP 0977 0.995™ 0.989" 09877  0.147 0997
TF 0.977" 0.955" 0.979™  0.194  0.969"

SS 0.995" 0.997"  0.138 0997

=S 0988  0.146  0.995"

MEER 0.114  0.991"
DPPH 0.141

*P<0.01; 'P<0.05.

SEER A RLRI, SAEAR T DPPH B HHASERIEYE S S SR ER . SRR TR
BEGRE r=0.979. 0.974. 0.972. 0.989. 0.986 (p < 0.0\ IEMSE, ABTS HHHEERIEHS
Sy, DRI, SPTEMERE. TR, BEEEREREr=0996. 0.996. 0.986. 0.998. 1.000 (p <0.01)f]
W IEAHDG; FEMRZE TR ABTS B B E:TE BRI PE [R5 % 25 F Rl sr AR 3 TEAH DG (P < 0.01), {HAEFE
Z2H¥) DPPH [ BB BRIE VS & 245 F A ) A SR PR AN 2

4.4. WHRREN

NFH SPSS 20.0 #AExF =R TERMEYIZE . WO RGB H5 M. SKEE . Sl abEE. AR,
i 7 K DPPH Fl ABTS [ H3E1E B A /13T 2 ek e RAUE . TSI & HFEAIEE 5.9 6 B,
FEZ R EREA , R G, G . B A AT B R 00 R 25 10 o & B R B i b, oAt
FHIFME, RPN 0,997, 0.979. 0.980. 0.996. 0.996. 0.978. 0.995. fE% 6 FnMIEAmA, K.
SIS B ATVETERE . TR BE TR ABTS H GBI S RN E &M AFEE R {H RGB
{EX U5 () DPPH [ FH 367 FRis MR B0, RP M 0.561,

Table 5. Mathematical model of medicinal components and antioxidant activity of leaves of three umbelliferae plants

=5 ZMEHEAEYM P AR RS RIS AR R FKRE

(RS 5 R? B LG TR
TP 0.997 R,G,B y=-0.576 +0.127x; = 0.051x, — 0.069x3
TF 0.979 R,G,B ¥ =36.220 — 0.145x; + 0.402x, — 0.43 Lx;
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Continued
SS 0.980 R,G,B y=1.103 +0.104x, + 0.457x, — 0.492xx;
ke 0.996 R,G,B ¥ =0.498 + 0.006x, — 0.001x, — 0.007x;
BEEER 0.996 R,G,B y=0.301 +0.001x; + 0.003x, — 0.005x;
DPPH 0.978 R,G,B »=9.919 — 0.078x; + 0.010x, + 0.012x;
ABTS 0.995 R,G,B y=1.470 +0.016x; + 0.018x, — 0.041x;

Table 6. Mathematical model of medicinal components and antioxidant activity of stems of three umbelliferae plants

6. ZMEHEMENZP RS RELEENHFRKRE

W5 R’ Bl JifEa
TP 0.991 R,G,B y=1.219 +0.009x; + 0.003x, — 0.019x3
TF 0.975 R,G,B y=1.015—0.029x; + 0.232x, — 0.200x;
SS 0.998 R,G,B y=24.611+ 1.662x; — 1.045x, — 0.828x;
HRE 0.985 R,G,B ¥ =10.090 + 0.003x; — 0.002x, — 0.001.x5
BEGE 1.000 R,G,B y==0.015 + 0.003x; — 0.002x, — 0.001x3
DPPH 0.561 R,G,B y=0.248 +0.141x; — 0.220x, — 0.074x;
ABTS 0.990 R,G,B »=0.521 +0.013x; — 0.009x, — 0.007x3

5. &g

I RARW], ST N IS R S B T A AT, BRSO e 2 R
EYmTHETEE, FUR M T2 =R R o 25 F o & B s R, T2 S i 2
AL BEA, E=FEYIFH 520, FraREREAR . SREER. SrTAETERE. BEFE R, ABTS ZIH
WAFAER R IEAG(P < 0.01); BEERSEH . SIENE, SrVETERE. ABTS [A)#8 2R 2 2% EAH
K(P<0.01)o RAL. G{E. B EATHHER LTI 25 F i & B R PURAIE R, FA R A R

6. 71t
6.1. RHEAFRmEHLEY

A, BEEVMFUKTERIRR S, FRAERMIEERAT. KON HE— DI A AR 2 ] S AR A SR 75 oK
BLRTIt. AT, B 2R AR R I BRI DT RATE E, A R AR D RE . ASHETTAS
RE7R, SFHETA RS SEZ o & B T A PR, a2 . IR, SR
eyt eh B e AT VERE SN 2 T R B B B T D, B D iR AR 25 AL

FEAWIT “3.17 WU SeR B SR, S EDTA RSB R SRR B B T A
J53 o By RIS A A TR B IR AU o 22 Moy 28 ) v (R Iy A PR R 45 B R
RNy, W 5HER AL S, IR A R[15]. XM R AR B R ERE 7). [F
I, EERI S YAy — RV 16], |2 LT R E TN . 5 EDT i A R i s 1
Vi, AT BT AERP AR A IR T, TR ER 2 R AR f & i DL IR B BRILZ A, 1045 245 Ak
PR RIRE R, BT B, R EDT PRSP S TS I R R E ARG, TR &
S, RDL R PUEAIEYE . A TR R A B 28 O (E SR AT ST kA, BN S BT R
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T Y B IR R A A AR B
6.2. T RGB 3B THEMHAR

FEA b SR (R G R 2 i e A 15 AT B R (B AR e — o AT, s v IR, JEHY
TR 5T 9 146 e A 24 P A RSO — S H 23 E BT 7T 1) . RGB 73 TR AR Jy— M AR B 1
JRVH Tk, ORI 2N e Zheng FE[1712: T3 TR0 M A RGB 5 FEAE PRI AZ M LE I ot 72 F % 1k
R, Ik E ST . Lou SF[18] M £ UL Al RGB 3 B0 3 SR H 1A I 4R
Ry BEAT TEB-A . BEAh, A TCGE, A R BT AR A 245 70 &5 B S AR A RE 0 T 2o
R HIREAE1)FT AR, ARBUERAK A E SRR, B, sraieis b, KK
PR o X e SR WA AT RGB 73 T BOR TC 45173 15 24 Y RELAD A 5 K die 124 P A2 P REFK o

AHFFIRTC T =R IERHEY 2 b RGBS M & & PUAMIETESE Z ARG R . 4
REoR, @ RGB SRERIZ ST, A8 VEFI S 2 IR, IR L iR (R 25 Al A . S g %k
R RGB 3 TR AT T O S 18T s rsies B 3e . RIS I & B K Pl im i, s 3
AR R FIN, Fie R AL 25T RGB H IR E A I BOR BA P, 8. @ ki
SRR DN DA AR BIRIR S, B RIFRIN AT

HALYR, BB RGFME IS EN]. SR ESERFR, 1991(3): 62-64.

2] RNER, XSSP, = X TR AL 25 AR SR SR BRI, H B2, 2009, 40(S1): 51-54.

3] AREEZE, DR SkIERR, & HE RN AY AR EMF ). LRI, 2021, 50(4): 30-31.

4] ?fﬁmﬁﬁiwiﬁ,%.Kﬁ%ﬁmEE%%&%@%&&%%EW%N%%%m.¢£%@5%%,mm,
7(1): 105- .

[5] Javed, Z., Sadia, H., Igbal, M.J., et al. (2021) Apigenin Role as Cell-Signaling Pathways Modulator: Implications in
Cancer Prevention and Treatment. Cancer Cell International, 21, Article No. 189.
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