Hans Journal of Food and Nutrition Science & 55 78R}, 2020, 9(1), 74-81 Hans )0
Published Online February 2020 in Hans. http://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2020.91009

Research Advance in Bioactive Constituents
and Major Biological Activities of Asparagus
officinalis L.

Xinglei Zhu}, Caixia Li2, Ling Zhang3, Yudan Zhu#

'Editorial Department of Journal of Yunnan Normal University, Yunnan Normal University, Kunming Yunnan
*Editorial Department, Kunming Medical University, Kunming Yunnan

*Editorial Department of Natural Products and Bioprospecting, Kunming Institute of Botany, Chinese Academy
of Science, Kunming Yunnan

*Yunnan Dadi Fenyuan Environmental Protection Co., Ltd., Kunming Yunnan

Email: shidaxuebao@163.com

Received: Jan. 20", 2020; accepted: Feb. 3", 2020; published: Feb. 10", 2020

Abstract

Asparagus (Asparagus officinalis L.) is a healthy and nutritious vegetable rich in bioactive consti-
tuents such as steroidal saponins, flavonoids, polysaccharides, organic selenium and free amino
acid. In addition to its edible value, asparagus and its extracts have been reported to possess anti-
tumour, immunologic enhancement, antioxidant, hypolipidaemic and hypoglycaemic activities.
The current research achievements in bioactive constituents and major biological activities of as-
paragus were summarized. Although the inedible part of asparagus is always discarded as
by-product during industrial processing, it has been reported to be a rich source of steroidal sa-
ponins, flavonoids and polysaccharides and might have biological activities. So the research ad-
vance of this by-product in bioactive factors and their functions was also reviewed. Besides, this
paper suggests an economically beneficial way to use the inedible part of asparagus and thereby
reduce environmental pollution.
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1. 58§

Ji 5 (Asparagus officinalis L)% 41 A, 52 A A RERT A B, 245 CAW T 28 M85 DL (1],
FIARI R AR, AT PN E R E R R AG A stise, R EA Rzt 1
FE . MBRAE A TR, FANE &2 Wi, 20, A SRS 2 s e T, I
HAZRAED N, QRO e R A Rz —

2. FEREERS
2.1. BFH

SRR HKVE AR Ja v P AR IR R T AR 4, A e e A SR R . AR RE E
B AR R, H BB B U NRE R u( S ILE 1) [2] [3]. AFHERIZE. R F 8 RE
PRI B o 7 4 2 (AR P 55 T BEDRLRT S 5 S AE S REARRR 3 H 95% WROEHEE 6:14 IRJE 90°C
DAK B HIT [H] 4 h 1) 2640 R A HUS 28, BESES A 1.70%HM 4.01%; 25K F5[5]55 R 7038 B RT P
PP IR IR U R 1%0L By ghAh, MR b ae 4 B R 6]

KF PSR BRI RT 20 et 70 ERBAHGE, B T il 7 K= .
Kawano 5[7]F 1975 5 M F IR B2 SR 2 t, 252/0 00 27 FIAS R 4510 5 R 2 I
Frh o), HA RS R BT 13 Al BE R RTE 14 Fh(8].

2.2. BHEK

WEFLERE, P, WA FHEEAFEEMNZHE9]. MBS 1010 7RI, M= F g
B Z W B Sy R 1:20, 3REUEEE 90°C, #REXAIE] 2 h, ViUE LFIREE 80%, ViUERT(A] 8 h;
B _EIR S AE N AT A5 7 SR 22 M 5 J5 420 DEAE-2T 4 20R: (i ATk b €0 1 v SR 1540 B 4 v 1R 22
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Figure 1. The chemical structure of sarsasapogenin

B 1. ZEBEHTHLFELSH

KT FEH LRSI, Villanueva-Surez 5[ 114 R EoR, P LR 20, AEpE.
BIREAETRE . AWE. HERRE. IR Z RS R, AN EE/R EE N 2.4:1.0:8.8:16.7:4.2:14.5:39.6;
T3 WA 12) N 58 v 43 B9 45 21 PR Fh-F- A 231 S5 243 1) 9 85000 1 14500 120 B8 , S 4H B S BE 7R LG Ay
AKBE: HEERE: S =1.0:5.07:8.93; ZEFMAE[13]H & RCEYNE Bkl g ML P 55 h S IS 3 (1) 2 b
() ELRE LN ACHE « SR L SRR L BT R AR A FURE, BB H 7 LS 208 3.44%.7.92% 10.52%.
17.15%F1 41.85%.

2.3. B3

FOARET SRR BT MR R AREALEER, HhEERSIES T[14], HF
AN B8 B TR BB R & B BT 2200, RUCM > 25 > AR[15]. B HF TS B RO P S8, S AR T,
B i TEWAR, RifEm, 20l imEism 1.7 580 5.5 f5[16]. AL, BEEFRIMMK, 7
FAENGER B NRE T, AT R AR, e — e i 7 SR ISOH i 5 n] R R
T117]

HAT, M A RSl 0 7 AR 2, angk s 5655 (181 T IR VA SR I 58 2 11 gt £ 2% A1«
PRI 9 0T B 5 4 60% ) LI, BHELE 1:30, $2HURE 80°C, FEHUNA] 4 h, & iR ZFAF T HRECGE R
FUEDIFEN 0.498%, FELLELT 6 FRRFLI AR XS 2 A M AW 1 e, 45 SRR B AB-8 AL RALA 5%
Rl e WHERPE[19]H 80% 41, KRR 1:60, FEEUREE 75°C, FEHUEA] 100 min (195 FEHU™ 5534
fi, #3289 0.87%. LAk, WHERAESE[20]300F 7T 1 8 P Gl BhvE BRI 55 B0l IR e 25 A, A9 3R A &
Y RN 1023 mg/g. T PAREE[21] RT3 0l Bk SR I 54 S B i) B e 2 A v RHRLE 1:3, 1
BeINH 309 W, FREUN ] 120 s, FEULSME N RN 0.695%, F5 PR SEHGEFIEE 75 SR BUE M L EL,
153 MO A Bh AR BOA R FE D SR s RRRER P A A R . sk RSS2 R IR S CO, ZEHL
VRIS AR, fEREEUE /7 30 MPa, JEE 75°C, KA 60 min, A 95% L BEMI R AT,
T ZE IR RN 1.27%. #EZZ U N[23 105 T 474k R EEH R 2 BE 3R I A 5 v S U B 1) S A 2% A
N: BHREE 1:50. BERINE 0.20%. BEARESIE] 1.5 h. 5% 50°C. $REUA) 38.9%Z. % & PH5.0, fEI4
T, FEEMREN 3.99%.

24. SERMENERE

W58 s 75 5 v O 40 1R B 1 (>50%) LA B8 S B R T AR AE, P IR R I & B s
[24]. PEFFIE B E LR KLAE 17 F, HPOFHEIER 8 f, FUFEILR 2 M[1]. NTE LK
F, RITKEBR G 17%~22.1%, BRI G 14%~17.7%, WAL Ba A A 2 R I & B B s 25] -
HHER S FEHEEMNHAEL, DRABAE2].
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PR SR WL B B2 MR TR, li(Se) A B E B R BEIC RN, SR
TR EIE 1733 pgke, @EmT—HESE, METERAGE, UK TR, 5EFREIRSE24] [26].

3. AENEMEESTARER
3.

1. HihhiE
REFHAEN, FHEEEWHIHOPUMREEE, NMEo DL E MG ME AR AR, Eaes S
AIE T

(1) ELHA ) bR 20 i 1 AR K

FREEF27E NG PR M EEE, 75 5 e (0 R 1T A T e — 73 THD PO 40k 1 5 00 1 208 4 e A P A
577 THI B 5 205 P g A P 7 A R B, AR I B 52 40 . AR TS (281 RIBIE TE o, AN RV FBE ) 7 5
JiE A BB OB /N B S180 PRIJRE 4 AT/ B SE IR B /K I 4t il EAC ) DNA #1 RNA FAEY) & A B
SIHIHIE R B2 RO R B EY S [29] 1 ae 45 R WY 5 5 S v AN REH 1) B JE 40 e SGC-7901
38 5E, IEREFNHI L DNA 1 RNA FIAEDA K, H2EFIEKHER. Shao 5 NFIHFFLRP 75~100 ng/mL
(1) 75 6 2 REF R 2 M BB 1 MR 4T A HL-60 MIZEK, WREEET 200 pg/mL BPA[E S HL-60 ZHAiE T
[30]. Zhao S5[3 1M AL, =l 54 2 W5 A W25 40 N B SR 40 Hela 2 FP 40 A2 BEL-7404 (1)
K.

(2) WM

EAREE N[32] M 03 B 5 SR BB AN B N B 38 A375 R3S T BT S0 IAE R, IERE
T A375 4UMIPATOAIIRGE, H RIAE R 0RO . RS R S R N 4
HepG-2 AT B4 SGC-7901 48 h &, RIEZG RIS LS 240 M A T2/, i 24 i A 73 4t
JE A 38 S A5 AP T4 (330 Liu [34]55 NI 7028 WY P 7 S e Je ok 42 4 e ) S 1) 07 =5 = A
FEAM HepG-2 JHT-. U4, P9 EERH AT 55 2 Fol e MR 40 i v, an Nt pie . A 20 Mg 4
LG A5 [35]. AW, AR 4B I RS R B A REA ] HL-60 ZHAIH5E, iLRE
FHRHFT[36].

3.2. HIRGE

IR FURIT S 7 5 v (1) 2 ol Ak B o0 320 mT LA ST SR8 T3 [3 7] 79 5 2 W AE PR bk 2 o] 3 58/ BRI
i ERR AR A R RE A0, (it EWELRAR A4S NO, SRR R RIARR S S e [38]. ZEFAAE[30 ]I T 2
s PRGN B LA CRA AR, BRI I R BGE RS I [A],  OEILAEERTIRE, AT SRAL
M BRI RE ST . E 7SR NI U4 AR W], 7 53 L SR AT I 25 B v /) BB s [ s 4 i 1 5 Tt
eI SRtk RGN AR A M SR RE 70 9 W R AR /D R BRI R 2, HL 25T AR (40T HORZREE[41T0FTE K
B, EEARM 20 KJa, FAEAMERER 5/ B E A RO A R Th RE JE BRI R AR B E R . It
G, AT BRI IR WY 53T R (gt A AR I AR5 AR M FD e P (42 o

33. g

BEFCRIR, PRI E & 2 A TR B [43] [44]. Khaoula 58 AW FCEIR, 799 KARY)
FEARSN BARBR BT EAGE L, H RIREEAABOC R [45]. £ TOGMT AR I 5 260 2 215 B/ UK S
R R B A AN B T B 2, (RSN AR ST E A RE T, H BIR RS [38].
TR R 5 2 — R B AT RSB A BUATE I, PTR I RR R B R A TR 2, R A
Fd AT R 46] [47]. Fan S NRIBETESE REIR, 799 LR U A IRGR TR RE /T, R
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15 DPPH F1 ABTS H i, Hole FE2/EH R SR Z M2k, % e B 5 MPUaak
oyt PIERER . L&y, MR, AT AR RZAE48]. A, Poormoosavi 55 AW FERH, 7542
T4 e 8 o 186 5 K BR AR Y O P AL T T SRR A A 5 S 514 [49].

3.4. P REFnpe M bE

PR REAF B TR BN RTSE RN 1 F P A v T T SEI M IR UAE 5w M T X IR ZELAR b
P il T A 2 AR SR MR R B L H i = DL AR R IR R I R S (P < 0.01), BRIEE
TV v e i A 1 I B (P < 0.01); BRAMIATT AR PRIF 7834 IE S Al T 7 58 4 ek v — A 3 i v I e
FEE AL A L [ P RALR 2 i A 1 O P ) R BRAIR (P < 0.05),  Hr it =R & B B 35 PR (P < 0.01),
T 2 JEE T A JOEL ] B M 2 T R (P < 0.01) [50] e JH 7 58 B Al R g i IALAE K PRt A R AL 45 2R (517 B
IUKE 5T, Zhao S5 R FER B P 55 7K S 470 e e X BEE MR 6 11 3 175 32 (0B FR K B R IR KT, e i
55 [52]; Zhang SFFRIRTFU BT S0t BE 2 25 PR PROPS K B R IR A, 5038 K BROH R 2 57 % 53]
Rahman 55 A\ AIE B 75 55 1 (10 I S ) RT3 3ot 3 Bl & 2R 70l M T3 e B 8 440 L P D e SR % 2 AL Jk
I3 K B B LR 7K T[54 o

4. FHEERABOREER S MEYEFEEARER

I AE R AR E (AR T AR R 0, h E Oy RS — K AR E R O, A
VE NI 52 B FH BN T R S e Sk, HL m) £ FH FRD 040 (IR O o B R AR 27 B 1K) 2/3 Feha, oA 40%
A& H B 9 E IR SR 10] . BEAE 7 9 B R A, R 22 117 55 E B 0 40 i SRS HEAT I A A
EH AR, MRS R, SOEMTFEMIRS . REMIFARASFECHE» A FEERaE. &
Wi AN 2 B =R VEDI I . SCHRIRIE R B, 9 AR AN 22 25 rp ) B 0 2 B (S R R 8], HLBnfief ™ 54
ARG 40 EMEZZFRBEMSE2 58 30.72 mg/100g #£ 8, 53.78 mg/100g fEEF1 33.22
mg/100g BEF[55], 2556 F 43 AR 35356 4 T b i A B AR R R 2038 179.83 mg/g Al 117.81 mg/g [56],
VLI AR PR 3 (0 2 A 2 25 b Y B A E LU B A D, (HAIE RS 5 2 60% . SRS 7 TH,
ATt AR SR IR AT I 8 1 94 B P 20 5 PR 0 o0 S B ) B AR B, I HR R W PR A8 43 1)
SRR B R WS R (5T KURDSEESS KRRV A, ZEIREE 50°C, BRRLL 1:5, A% 150 W
MM, FAEZZERBEIEREIE 4.23%. BRAEEAANFIERICT AP T kR
AE PR, JEE 1 @S RORAH G REEXT 3 B i i (s 56 1 [59]. ZHETT T, TSN 7%
T IR FE R 2 BEIR I T2, HF LA AP AR b 2 W & B 2 R EUK[60]: B RS
WEFL T P 2 2RO Aifh 7772 10]; Yang 28 NITFFLR IS 425, IR AR Frh & RERE M
TEPEZ O], AL, HBNISE AR B FE R, A, MANIEERAR, C. N H Ji&. i
TCRAGA R B S 2P A REEAT T AT, S RERUR 3 MR E TR TR B
F&, NEEAEA AR TR E61].

KT BRI ARV E YR SO A R 2 408, Wang 55 N BUHF 738 B 7 55 222X B Re i 4
LR &5 i AR R R 2B O A e . IR R 28620 HANIZE N ORIF 7 3R B 25 54 1 iDR) Z SR B B
BB ) 3G 5 S D Re (MR R (6310 AR IS5 N IR 9 45 R 7 M 98 28 25 P BRI 22 B AE AR AMA R P n] (B
FIEM E A, JERAMWI LA T, SRR I RIER, BB PR T 64] . BAFERE
GNRFAZZRIETER | BB SRIR R R, OT B 2 PR AR PR O SR IR K, TR IR B 25 70 0,
LA, SEEPUEARE JI[65]. ARNBIFE LRI, 7552 2R AT K SRRt v B e ) SRR AT B R 1 %
MAEVERI[66], BEAN, 75 2K B —J7 TG /I BRI e i AR B A 35 (R Ty Ava R [67] [68], 53—
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