514 % 5519 0] (eI e o bl v R 4 Vol. 14 No. 19
2023 410 H Journal of Food Safety and Quality Oct. , 2023

42 TRGE D BB 2 A& LERD B BT, Zes”

(1. PE R I T, dba 100193; 2. REBH RF A AR 5 TR0,
KH 300457; 3. HpEL B AR, L 100193)

B B LN REERANPREAGZ —, JIATZM AL, SRR PR IS, =
LI AR . BT . BOR ISR S SIS AR, ERLIRTRE . e, Bk, =R A
LR S A M A ROR AN, (ARG . B ah M DR b AR U AT R A R SRV A T 7 . B
P AL B B R RE T, RIS B E NS E )2 5, AR AR B0 = s IS PR
IIESHA —E IR, TA5H S LI RERFE A AT 20 S AR, = E R A RSRIPUELTE1E, EIHNTE
W PERL A A Rt — P RASZ . DU, ASSOW =L b R 2GR AR B, > B alifb Ty 15 B i s A T 1k it
Freik, AW =L is vk s SR B 2 B Al T2 22 [ ) 5 ) e Hd P A 52w, I O =B Sy i — 22 TR R A
PALE RIS S

KA L WMy $RIG arealifl; PreeiE e

Research progress on extraction, separation and purification, antioxidant
activity of active components from Panax notoginseng

NIU Shi-Rong'?, WANG Feng-Zhong', CUI Wei-Ye', YAO Yue',
KONG Zhi-Qiang’, FAN Bei'", LI Min-Min""
(1. Institute of Food Science and Technology Chinese Academy of Agricultural Sciences, Beijing 100193, China;

2. College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China;
3. The Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

ABSTRACT: As one of the most well known Chinese herbal medicines in China, Panax notoginseng has a wide
history of use, and is a typical variety for both medicinal and culinary purposes. There are numerous active
constituents in Panax notoginseng, including saponins, polysaccharides, and flavonoids. Multiple studies have

demonstrated that the active ingredient could alter blood lipids, lower blood pressure, promote anti-inflammatory
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activity, and boost immunity. Therefore, it can be a valuable factor with further application and development

potential. As a result of the rapid development of extraction, isolation and purification technology, the study of Panax

notoginseng has attracted a great deal of attention from academicians both domestically and internationally. Different

extraction methods have a certain effect on the structure of the active ingredients in Panax notoginseng, which is

inseparable from its functional properties. In addition, several studies have demonstrated that Panax notoginseng has

a potent antioxidative effect, however, its intrinsic activity mechanism needs to be further explored in depth.

Therefore, this paper reviewed the extraction and separation methods and antioxidant activities of the main active

components in Panax notoginseng. Moreover, it discussed the antioxidative effect of active ingredients, in order to

clarify the influence of the differences and similarities between the extraction, separation and purification processes

of Panax notoginseng on its activities, so as to provide important theoretical references for the further development

and utilization of Panax notoginseng.

KEY WORDS: Panax notoginseng; active ingredient; extraction; separation and purification; antioxidant activity

0 5

—-E[Panax notoginseng (Burkill) F. H. Chen] X 44 [l
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Fig.1 Molecular structure of Panax notoginseng saponin PPT
type and PPD type
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(1,1-diphenyl-2-trinitrophenylhydrazine, DPPH) H Hi J&i& [R5L
HABPTAALEE J (ferric reducing ability of plasma, FRAP)J&
S, FF 2RI AR I S AT Rb3, 455 R
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Table 1 Extraction methods of Panax notoginseng saponins

%
ik PR PP PR % ;;
R THTT P59] P [ - FREUET Triton X-100 RENEMEF] . 02%E A . FUE L 1:30 (gmL). 16.38 [10]
e - FAFE ] 40 min, pH o 5. BEAFELE 60°C. Hif MR 465 W :

ey . . ) BRI K 70% . BHE L 1:30 (gmL). $REUSE] 40 min, 875 iR 5
P Il B RO BB 60°C . HAFTHE 465 W 15.63 [10]
CEEINFR ] SR A ST R Sy 70%  BHRE HE 1:30 (gimL). $RBURHA] 1.5 h, $2BUREE 70°C 13.47 [10]
e PR PR IR BT IR PER T1% FHE L 1:71 (g:mL) FREUR ] 5 min $2HUE ) 403 MPa, 11.82 [11]
ZEEIR LR BGE AR RO ZEEKE N 50%., RHE L 1:10 (@mL), $2BURTE] 1 h, $BURFE 60°C 90.60 [12]

1.2 =tEESBE4LEE
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S, HRETASESRI. ARE . B s sk, &
FERON oy B aiA ik, DR AR A ) =L BT, BT,
R A E RIS R W RE
T AN A R R AR P A 5 9 o SUN 2R Ui Fi st s €2 33
(counter-current chromatography, CCC)FH A 2,152 (liquid
chromatography, LC)43 &5 2| T 4652514 95.2% . 87.3%F!1
97.6%M —=-LRH Fe. AZRIF Rd2 FIAZREH Fd, H
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ARAR A T T R 2R, R A e B ATk R b M RO
AL, . EE N = BT TR IR B R, 5
RV AR B, A 70 2 AT (43 e H BR (glutathione, GSH)
FIiE A AL 90 B AL i (superoxide dismutase, SOD)Ft &, ™
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Fig.2 Molecular structure of Panax notoginseng polysaccharide
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Table 2 Extraction methods of Panax notoginseng

polysaccharides
=1 -3 =N PR /0 é%
R 2 PRI IR /% ik
st g o TS DIFE 50 W, S I ] S
EW&Mﬁ 10 min, fBEIIF 540 W, i 11.03  [22]
i Bh ARGk N .
itE] 4 min
B 1:20 (g:mL), $EBGRE
KRBT 90°C, HRBUNT 3 h, RIR3 W, 1596  [24]
B ITHR BE 80%
B o 1 e Y ¥ -2 5 A
WAMEEE  HAFIh 1:50 (gmL), HEEUREE 5010 [25]
RIBE 320, K 5%, pH Ak ’

7

o oy, KL 1:19 (gmL), $2EUR EE
A ISl i 1% 89°C. HLHUH AL 5 min 84.86  [26]
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PNPA-3B), =24 510 62.5%H 20.7%. LIU ZEBUF|
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TR /N BT 5 i R Ak el A i
23 ZtEZBREWEMMR

“ 2t HA RIFWPtAETE M, =Bl
W BRI A S AL 5 A5 3 R TR 21 40 B S8 AR G AN ]
FRALEEPY BRI LT 50%F1 80% A FR 45111 2 Wi 43 % 4
b=t 2, RS/ DPPH H 535 BRiE M ALE
EE%ﬁﬁ%Wﬁ%Mﬁ%m,@N&m%ﬁ@“ﬁﬁ%
Big, 5 Ed—8E, = E2RPhZma e /h
%ﬁﬁﬁ%%ﬁﬁ%ﬁ,MJ%mﬁﬂwH?tﬁgﬁ
(Panax notoginseng polysaccharide, PP), DA} PP ZEA R
IS R AR ZR rR K SR AR LY PP3. PPS Al PP7 4 R M
DPPH H LG BREE 1, &3 PP (W B 5 BRBE 158 T
it 3 Fh, s3HTREATRE R T PP I B & s . R
WFR T, St 5w =L 2R A St i s, an
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Fig.3 Molecular structure of Panax notoginseng flavonoids
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43.78%, Halifb)m i ETE AL EE 1 I BARTT . At &1
Wl DM-301 BURFLB ALK =& B8, & TR
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Table 3 Extraction methods of Panax notoginseng flavonoids

FEWU 2 PRI S EEIRICR /Y% 7% STk
MM BB E BRI B3] Na,COs, EREERT(A] 30 min, BRIEES:H 300 r/min, BRESFEIE TR 26.2% 22.16 [39]
T 7 2 B P R BRI 80%, KL LL 1:40 (gimL), $REUEIE 40°C, #75 I 60 min 18.51 [40]

TR BRI BRI 70%, R 1:80 (gimL), fEThR 320 W, ksl 70 s 7.42 [41]

SRR R 80%, FHE L 1:25 (gimL), $EEURRE 65°C, #EHUHTE] 12 min 3.81 [42]
SRR B E 80%, RHE L 1:15 (g:mL), RBUGERE 65°C, RN E] 2 h, MEHARE 508 43]

I

71 80 MPa, fUN U B EL 2 UK, HRIBUKEL 2 1k
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