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Effect of Electron Beam Irradiation on Main Components and
Fingerprint of Panax notoginseng Powder

FU Meng', WANG Dan"", WANG Gang', TANG Yiwen', LIN Yongjie', GAO Peng’®, HUANG Min**

(1.School of Life Science and Engineering, Southwest University of Science and Technology, Mianyang 621010, China;
2.Sichuan Institute of Atomic Energy, Chengdu 610101, China;
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Abstract: In order to explore the effect of electron beam irradiation sterilization on the quality of Panax notoginseng
powder, the effects of different irradiation doses (0, 2, 4, 6, 8, 13 kGy) on the number of microorganisms, moisture content,
total ash, alcohol-soluble extracts, active ingredients, the antioxidant capacity and fingerprint of Panax notoginseng powder
were investigated. The results showed that electron beam irradiation could effectively kill microorganisms in Panax
notoginseng powder, the D, value of total aerobic microbial count was 2.04 kGy, and the number of microorganisms fell
below the detection standard limit when the irradiation dose was 4 kGy. The antioxidant capacity was significantly
improved (P<0.05). The moisture content, total ash, alcohol-soluble extracts, color, notoginsenoside R,, ginsenoside Rb,,
ginsenoside Rg, and fingerprint had no significant change. Therefore, electron beam irradiation was an effective
sterilization method for Panax notoginseng powder. The dose of electron beam irradiation within 13 kGy did not
significantly affect the quality of Panax notoginseng powder, and could improved its antioxidant activity. This study would

provide a theoretical reference for the quality control of Panax notoginseng powder and other processed products based on
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the electron beam irradiation technology.
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Table 1 Effects of high-energy electron beam irradiation on
microbe quantity of Panax Notoginseng
AR o A AL oA R R B
(kGy) (g CFU-g™") (g CFU-g™")
CK 3.07 2.12
2 2.54 ND
4 ND ND
6 ND ND
8 ND ND
13 ND ND

T: NDFIRTERLNFR 1.0 CFU/gARA 1

2.2 HFRERS=EMIBLSREN

(R EZGH)2020 FOHLE —-ERK S5 20k
F 14%, BIK5TEm TR T 6%, B TER B
IRT 16%. 2 nl %, —-ERKoa&EIEE R
10.17%~10.65% . SRS B0 FI2h 2.94%~3.00% .
B PEIR S RSN 17.10%~17.34%, Y9754
ZGIRLE, AL 2[R T B 25 5, 45 & i SR
REGRI RO A . T EHAER ZER T T o4 e
XoF KPRt B A SE R, R ERAL S B E S PR
B S 0—UE e bR . T35 L 2. 4. 6 kGy
FL T o BEA R 1| 22 48, S5 5 R R T o 4w IR 2 4
WK G RS 2 & B0 e ), S ARSI
TR —3, FPRBHSERT R FHCo-y AbBHBR A
2R EsE, L B A 2 R IR 53 K Gy BRI
Y)Z AR B ARE AN G . (ELR, - 2560 R s ol
ACFRICE R R B, HE BE S R K . RS S e i
S, AR A e B e R e P O i
n, SRS RAFAE2E 5, X 0T GBS 2 A B it
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Table 2 Effects of high-energy electron beam irradiation on
physicochemical quality of Panax notoginseng

B PR IR
A SR i (kGy) —
KAER (%) &%) BEEER &%)
CK 10.4240.06*  3.00+0.08" 17.31£0.12°
2 10.28+0.06*  3.00+0.06" 17.34+0.15
4 10.17£0.10*  2.93+0.05" 17.14+0.04*
10.26£0.09"  2.99+0.04° 17.24+0.10°
8 10.38+0.22°  2.94+0.06" 17.10+0.10°
13 10.65£0.10°  2.98+0.02° 17.15+0.03*

TE: FFIA R NG TR R A L] 22 57 .3 (P<0.05); #3~3R40.,
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2R A B, 5 L SR B DA G, JE VM P 2584
AR EDUAE bR . LEARFETERE, aRFLT M, 6™
REEAH, CEACEKIBAE, AEAR B2, H
223 [, R =B o™E. pME. C HGRE
fIG, X ULIAYESRE RS, =LA AL (8 . oA
FEEIAR/ N, FE—E R E U =-ERyedm e s i
ARV, AR B PR 5 A BE R R 1 R /NTE e . Jung
SERO FEWFSE HB T SRR REOBRRURS 10 S 56 22 BRBRARURS
P AR A S R BRI AN SR 2R MRS R, ARSI 45 R
Zefel. Rather ZEP% Ay, % B8 S 2500 B (0, 20 AR 1
AR AERTE . IR R, B2 0T LU
BAAZEAE PR, 2MAE<0.5 B /N2 S, AE {BAE
0.5~1.5 B R 28 52 H AN W35, MAE>3 1A7E
EXESE, AE>12 FORANFIEG . ARSZES A [A] b FE
HINAE B /INT 1, RO 4 2 0] AR (0, 25 K ik
F. TP FEWFSY AT SRR FET RBR (L PR 1 52 )
HR B, HEL AR RE T PR Y B (2 (E R /N, 5
ARSI FELE T2 R, 2] 13 kGy AR T
SR BEAFRXT — AW PR (R TE i 5 e )

F 3 R =L R
Table 3  Effects of high-energy electron beam irradiation on the
color of Panax notoginseng

A () GESH T
fil AR % Gy N N "

L' a"{l bfE C AE

CK 74.25+0.12* 3.64+0.02° 16.73+0.12* 17.12+0.11* 0.00

2 74.65+0.31" 3.09+0.04" 16.38+0.28" 16.67+0.07* 0.76

74.12+0.08" 3.22+0.07* 16.01£0.29" 16.33£0.29" .84
74.32+0.31" 3.32+0.06" 16.08+0.17* 16.42+£0.17* (.72
74.86+0.10" 3.16+0.05" 16.51+0.03" 16.81+0.01* 0.80
13 74.24+0.24" 3.52+0.05" 16.12+0.39" 16.50+0.39* 0.62
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Fig.1 HPLC chromatogram of Panax Notoginseng
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Fig.2 Contents of saponins in Panax notoginseng powder
under different irradiation doses
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SRR IR SRE R A o) G O B U 11 = K oA N T s (3
JRAIAASG G, ™ B 25 5 A LA A, 51 UnBar 24 15 2R
SE OBEDRIE RS ARk, B AR P
FEALFN IR AMFIT, FARPUAALTFI O AE KR . A H
oh L B BEYTARMEAE 2 0 AR B N . B,
PP A ALRE T e A A T R R bR —
2% 4 WL T AR L R R R AL BT — R
i DPPH [ HH L7 BRIGEZ ABTS H LG BRI TE
FISZN . FHER 4 I, AR5 IR S 580 R b A
AT P S 2 S (P<0.05) o il 25 i A 70 A 355
DPPH H fH3EBREE I ABTS H H3L7EREE 11y
BAERN ., YR REFIECN 13 kGy I, P tbis s
Bl B AH, 5 X FBLAAH e DPPH [ A L 37 55 76 1 44
gy 5.37%, ABTS H HHEIEBRIGEHHE LT 13.68%,
Rather 450 ZEHRST HEL AR BEXT A T FIA KT 5%
s, & R AR B R LT PR R, S AR A R
—3, Krishnan 2% 1 & BLCCo-y ff FERENZ I 58 K
SR BT EACTE T . G P BRI IR S L
b RPN i 7/ DN 511 B S VA N a e ) TN TR o= € 1T =0 A ¥ i
PEIGERE . ARSZIGEIT TS R A PR, GRS e
TS TR, T RRIR PR e BR S 1 L
Wizd, F=A T B PUEARTE /N, ST TR
FLRE J13am . PEULEE 1 R/ INE PITa B bk
Wit BRI FVE RO S5 IR, BIanEEEe . 20y B
YR EAA PR N . TEARSLLG T, R R
RIS NEAT LT, nIRE R SRR TE R g
Z—o AR S P A AT M R 5 T BE SRS
PERIEINaR A A B A AT S A BRI RN, 4]
it E ALY B G PE RIS E . Chawla 2591 DA R 4R RE
S A AT M I B R PR D A A R R P i SE
PIAE 2 74 (MRPs ) , MRPs 705 B Préafb
W1, I, 13 kGy PLF 7= H R4 R AE S ol 5
P = rbT AL e, [ ERFE RAE fEt— 2
E
2.7 HBTFREREN =t EILEAE N
2558 SRS AT 4 P 25 U8 A AR
I, W T 25 00 Bl L S SE RS A 2T
FEAE, BEAS EASRI 2 A FHAA AT A St
FFHFE SR ST A FTAS F 57 = H o 4w B =
JE RS2, &I — - EFe SUEIETE 8 kGy DA FHL T
RAEEALEE NI AR b, W&l 3 BN, ARSI AR
HPLC i FYEFEARE T 14 D HATRENE, 72 5%

R4 TR O =D S B i ST AT PR R

Table 4 Effect of electron beam irradiation on total flavonoids content and antioxidant activity of Panax notoginseng powder

i H

R AR (kGy )

0(CK) 2 4 6 8 13
JAHEH 2 # (mg RE/g) 1.2540.01° 1.2540.02° 1.26+0.02° 1.2740.01° 1.26+0.02° 1.26+0.01°
DPPH H H A5 BRIE4 (mg Vg ™) 9.86+0.10° 9.96+0.07° 10.06+0.02° 10.35+0.02° 10.37+0.02° 10.39+0.03°
ABTS H B BRI (mg Vg ™) 3.5140.08¢ 3.77+0.01¢ 3.79+0.01° 3.8240.01b° 3.87+0.02° 3.99+0.01°
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FRTEARMIE (R 5). B3R 5 AlHL, SAABIH =1
E SRR AR I AH LR B BR 1A 3] 0.999 LA I, U6 HH A
13 KGy LA Fl i F AR IR 23X =L b2l
SrreAE IR, E AR TS R, 4. 6. 8 kGy
538 Y Co-y 48 REALBEXT = -EBy AYFE S0 E3E% 0 8. 35
S, SARM R A R —2, BRIE T P e R B
OCo-y SFELEFN L T PR RE AL BRIEAS S X5 B AR By 1 45
SR AR WS . PSR AR SR g SR
BH, %@ I A S Hy 8 S ETEAR LU RIS E) 0.9 LA
b, SSRGS, I, 13kGy LUTF 5l
RIS = A s o & A B s A .
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Fig.3 HPLC fingerprint of Panax notoginseng

5 OR[EG G R RS = E e SO AR R T
45
Table 5 Calculation results of fingerprint similarity of Panax
notoginseng powder before and after electron beam irradiation at
different doses

R CK 2kGy 4kGy 6kGy 8kGy *THEEIER
CK 1 0.999 0.999 0.999  0.999 0.999

2 kGy 0.999 1 1 1 1 1
4kGy 0.999 1 1 0.999  0.999 1
6 kGy 0.999 1 0.999 1 1 1
8 kGy 0.999 1 0.999 1 1 1
13kGy 0.999 1 1 1 1 1

YTIREER 0999 1 1 1 1 1

3 Fig

AWFFELE R, T AR AR I ER A R — L
A3 v A A s, LA BRI B, A PR AR R A
n, T A BB AR AR Dy oY 2.04 kGy. 4
=EBIih e TAMC 3.07 Ig CFU-g ', TYMC
2.12 1g CFU-g ! i}, 4 kGy FlH T o BB A wkcdas thl H:
AR . Bl SR REGRERI, — P LEILRE
WP, 13 kGy 8 BB Bk fR IEARE T DPPH H
FIFE BRI PERE R 5.37%(P<0.05), ABTS H H3L7E K
I PERG N 13.68%(P<0.05); —-LRE1F R,. AS R
Rb, ErmlsA FRE, AR . BT AE e
VI N AN R L7 R O SR SNy L s s GV E (=22

B JCHE W52 (P>0.05) . R, B8 FRRARIRREA AL
R =B R, 13 kGy LA A7 58 BE X =
LB FEEENE PR B BTG 2 R, L REER A I
YrAEALEE ST, It H A BRI S BT A R T e
i SR HIE—2 T =B PR AR RN T T
20 RS i Ty =, S AR B R A —
s B HIN T S R FH R SRR AR Y
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