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Abstract

The main nutrients and antioxidant activity of red and green stem Mesembryanthemum crystalli-
num were determined. The results show that, the contents of total flavonoids, total phenols, total
amino acids, calcium, magnesium, potassium and iron in total dietary fiber, total dietary fiber, to-
tal flavonoids, total phenols, total polysaccharides and total amino acids in red stem Mesembryan-
themum crystallinum were higher than that of green stem Mesembryanthemum crystallinum. The
contents of ash, malic acid, inositol and sodium in red stem Mesembryanthemum crystallinum were
lower than that of green stem Mesembryanthemum crystallinum. The contents of protein, procya-
nidins, vitamin E and beta carotene levels were about the same. DPPHe free radical, -OH, O;*scavenging
ability of extracts from young stem and leaves in red stem Mesembryanthemum crystallinum were
higher than that of green stem Mesembryanthemum crystallinum. According to the comprehensive
evaluation, the nutritive value of red stem Mesembryanthemum crystallinum was higher than that
of green stem Mesembryanthemum crystallinum.
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1. 518

K% (Mesembryanthemum crystallinum Linn.), Jy# 75 £ (Aizoaceae) H H {6 J& — A2 A i HEAT 2R A%
[1], XA&ukntHde. vKie. JEPNoKES, SR~ dEMm Al 38, ME N S RESEME. KCEE 555
M. WEE . ZRIEMEGW[2] (B, SWRERVLEE) . SEREE RORSRE R 5. FIE0 nER, A
TP L AR BRI O SR S5 W7 28, 2 — PR R (B > [3] [4]. VKR T E A
FH BB AL 7 45 A R BURL I BB ZE i, SR (B 250 (1 8 W DK Bk R AL (o AL I €1, PR AL 2R KR AN 4 250K
Ko AT LALL ZERNGRZZVCE RIS ARE, 70 b7 H F B8 F2 B MPt AL RE I 7R AL, B TE VKR BT
KA — 2 P BRIR LA .

2. MRIE A%
2.1, RIE R

UKSERPRE T 48 2 8 ROV BL 22 B T #GHT AOMAFE  Br ik B 3 i . T UK AE K HE B3 43 331) SR 4 [8) — & FH 3
I YA ZE NG ZR VKSR R CEE 2% 200 g, % E 3R, K LS IR E P AR MYE(NY/T 2013-2011) [5],
¥ 3 AN EEWMZEM I TIRS, 60°CHT-MmiE, 100 Hidi.
2.2. BFERSME

LA SR G BRI A BR 2 W6 LL 2 MIZRZEVKSEHEAT 128 FR D E o D8 B B R A o
JEWT BREEL4E. Koy, B F5. BE. BAL Bk MGEER. Sy, ZHE. EAEER. 4ERE. B
MR SRR, WURELLK 17 ROk 2R .

2.3. EWEENSHR

231 HEEE&E
FREUUKSEMIZE T8 0.1 g T 10 mL 2808/K A8 A PR A AEHREX 30 min, 6000 r/min 5.0 10 min, HX
B AR
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2.3.2. DPPH BHHEFEKEE A

Z 8 Pan Z5[6] /775052 . B 0.6 mL _L3&EW, M 3.9 mL 0.1 mmol/L [{) DPPH Z.BEiEW, Fo4riR%]
J& 37°CHEYE/KIB 1 h, 517 nm AL EROGME A. 3.9 mL JE/K ZEEN 0.6 mL 248K iHZ, PL0.1g/L Ve
fEBHMEXT R . R 3 K.

DPPH T Hi 35 %/% = A —(A - A,) |/ A x100 @

s Ao A ZR TR A SRIBGRUN (1 A fEL, Ag W BCINRE LT A fEL, Ao NHIJE/K AR DPPH ¥4
I A fE.

2.3.3. -OH EBREED

8 Tian ZE[7]177EM%E . #RYKEL 1 mL 2 mmol/L FeS0,. 1 mL £k %7 . 1 mL 6 mmol/L /K#
B2, JBEJEHA 1 mL 0.3% H,0,, ¥R, 37°C/K¥ 30 min, 510 nm AbJIIEWOLE A. I 1 mL JEK
LEEM 3 mL ZM/KiIAZE, LL5g/L 1K) Ve /EFIMEXT IR . B 3 K.

OHI /% = A, —(A - A,) |/ A x100 )

e Ao NI ZRTRAICE SEHGRS ) A B A W BEIRE i 7B AL, Ao I ZRTRZKAXER 0.3% H,0,
) AfH.

2.34.0; -75BEED

Z8 Wu 258177325 . B 4.5 mL Ph = 8.0 ] Tris-HCI ZEM VAW, 25°C Fi#4 20 min, M 0.1 mL
FRIUFE SR 0.4 mL 2.5mmol/L 452K =W}, F4rEA], 25°CJM 5 min, SZEIIA 0.1 mL 8.0 mol/L ¥
HCI &b R, 325 nm AbilsEROGME A. I ZRIEKIAZE, LL0.2 g/L 1) Ve fERRMEXTIR. HE 3 K.

0, - 15K/ % = Ay —(A - A)]/A x100 (3)
e A A ZE KA BRI () AL, Aq B URE S A AL, Ap A FH AR B K AR B 412K =i
It A
2.4, RS
KA Excel ALFIRIG S5 B, B3 YPAT IR P31 .
3. RS S

31 EEERMST O

B 1 %N, ZL2ERIERZE0K3KE 100 g TREFEE A& &8 28.6 g M1 2859, IEWI & & /37 A 454
M40g, DFEEF4ESENNN29.8 92249, KoEESHNN33.79M3899, SIS ESS
3129 M245g, SEESHIN 1499 F11.029, ZRESESHIN 1339 M 1019, EHERSES
58 0.42 g F10.38 g, 44K E S8 4370N 4.63 mg 1 4.78 mg, p-iH38 N E S E 54 12.74 mg A1 11.53
mg, FEERER &5 36.11 mg 1 53.43 mg, WLEES &4 AN 22.72 mg 1 30.2 mg, B 45 E 557 R o
SESHN111gM993g, HEENHN086g 0529, HESENHN06gM 0329, MEES
93189 17489, ZEEEDHN18.4 mg F1 11.10 mg. ZLZEVKSRAENENT . MRS 4E. MIEEH. M.
ZHE. . BE. MRS B TOZEUCE, R SERR. WA S BT A2E0KEE, ERAM.
JRIEHE R HAER E M B-E MRS EHEAMFA.
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Table 1. Main nutrients of green and red stem M. crystallinum
=1 OEMFEREETEERRS

e AN/ & [/ &
B A i (9/100gDW) 28.60 28.50
JiE ¥ (9/100gDW) 450 4.00
S JE 47 4 (9/100gDW) 29.80 22.40
43 (g/100gDW) 33.70 38.90
4,957 (9/100gDW) 3.12 2.45
4.1 (g/100gDW) 1.49 1.02
% % (g/100gDW) 1.33 1.01
JF 147 % (9/100gDW) 0.42 0.38
4k & E(mg/100gDW) 4.63 478
B-#H% | % (mg/100gDW) 12.74 11.53
3 JLZ (mg/100gDW) 36.11 53.43
JULE (mg/100gDW) 22.72 30.20
#1(g/100gDW) 11.10 9.93
41(g/100gDW) 0.86 0.52
#%(g/100gDW) 0.60 0.32
#/(g/100gDW) 3.18 7.48
#k(mg/100gDW) 18.40 11.10

3.2. AEMERRSSW

HI%E 2 AT, LSRRI H 17 ME R, 58S M40 E 55 R R L, A VGRS
TR BRI R, 4ZEMSEZEPKEE 1000 g TREH A R & B4 5 A 162,368.1 mg A1 177,153.6 mg, 3L
HT 2R KRR B B TR 2R UK 2.3 %

Table 2. Amino acid content of red and green stem M. crystallinum
2. UEMFZKEREBRSE

TR AR 21 Z5VK2E mg/kgDW 4325 UK3E mg/kgDW

REAR 14,661.4 14,087.1
BER 18,501.2 17,705.3
ot R 1944.0 1850.3
25 6525.3 4775.7
HER 10,314.5 9898.0
AR 2592.2 3278.8
FhEUR 13,767.2 12,344.2
TR 7898.6 5080.1
WEIR 10,956.6 10,870.1
i 2R 39,868.8 35,885.5
1% 2 2 2485.2 752.4
HEIR 9372.4 8497.7
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Continued
R 360.3 3116
AN 7940.9 7838.4
SRR 10567.1 10,477.2
E AN 8387.6 8130.5
W 11,010.3 10,585.2
MR 177,153.6 162,368.1

3.3. MEWEBEETHT

VKR ZE MU T DPPH-H 3L, -OH. O -HIIERRAE T2 3 Al &, UKSEMEE R BUR Y Xt
DPPH-Fll-OH HA B8 (K75 B B 1 (5 FR 2 >50%), 21 25 UKSEmiZs MR BUR DPPH- E 1. -OH. O, 1
TEFREE 13 T AR 2R KR

Table 3. Determination of antioxidant activity of red and green stem M. crystallinum
e 3. AEMZRERSEIMANLITFMENE

FE DPPH H & 7EFR%/% -OH {5 2/% O; THBRZE %
AN/ & 70.9 77.6 29.5
GEZEVKE 65.4 72.1 28.7
Ve 94.5 99.9 435
4. g5ig

ARSCRR T IFE LM ZEVCRMIEEAE TR (AR RlT . BRI 4E. AR, 5. Bt Bk5%)
Gb, ERE T LEIhREMEE IRy, OB HIESE. BmEE. SRHEES. FNA LMo
VRS ZE M SR BOR A SN TR TEREAT T2 . GRRY], ZLZR0KSRAERIT . B ardE. SO, &
My, ZHE. SRR, 5. B PINEBRES B TAZEUCE, £ SERRR. WEEAE EIRT 52K
3 EEAR. FHT R 4ER EM -0 MEESEILAMFA, WG DPPH- B k. -OH.
O, -MIIBFRAE IR T 4R 22U . ZREVTAY, LLZRUKGERIE FRIME EL SR 2R 0K

E&UH

TN T H SRR 3E 4(2Z2019021)

SE K

[1] Sk, XUEEE. UKCRRFERAE M dhm B R 0], Bt Aol iy, 2015(3): 122.

[2] Adgarie, S., Kawaguchi, A., Kodera, A., et al. (2009) Potential of the Common Ice Plant, Mesembryanthemum Crystal-
linum as a New High-Functional Food as Evaluated by Polyol Accumulation. Plant Production Science, 12, 37-46.
https://doi.org/10.1626/pps.12.37

[3]1 T, AEPUCEmRCREEHAL]. 6772, 2016(17): 62-63.
[4] HEB. KEKERE TR EHND]. &8P 57Tk, 2019, 40(9): 181-185.
[5]1 NY/T2103-2011. B3R AIMIELS].

[6] Pan, Y.M, He, C.H., Wang, H.S., et al. (2010) Antioxidant Activity of Microwave-Assisted Extract of Buddlein offi-
cinalis and Its Major Active Component. Food Chemistry, 121, 497-502.
https://doi.org/10.1016/j.foodchem.2009.12.072

DOI: 10.12677/hjas.2020.105034 229 b k=


https://doi.org/10.12677/hjas.2020.105034
https://doi.org/10.1626/pps.12.37
https://doi.org/10.1016/j.foodchem.2009.12.072

[7] Tian, F., Li, B., Ji, B.P., et al. (2009) Antioxidant and Antimicrobial Activies of Consecutive Extracts from Galla chi-
nensis: The Polarity Affects the Bioactivities. Food Chemistry, 113, 173-179.
https://doi.org/10.1016/j.foodchem.2008.07.062

[8] Wu, P.P.,, Ma, G.Z., Li, N.H., et al. (2015) Investigation of in Vitro and in Vivo Antioxidant Activities of Flavonoids
Rich Extract from the Berries of Rhodomyrtus tomentosa (Ait.) Hassk. Food Chemistry, 173, 194-202.
https://doi.org/10.1016/j.foodchem.2014.10.023

DOI: 10.12677/hjas.2020.105034 230 b k=


https://doi.org/10.12677/hjas.2020.105034
https://doi.org/10.1016/j.foodchem.2008.07.062
https://doi.org/10.1016/j.foodchem.2014.10.023

	Analysis of Main Nutrients and Antioxidant Activity of Mesembryanthemum crystallinum Linn
	Abstract
	Keywords
	冰菜主要营养成分及抗氧化活性分析
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 试验材料
	2.2. 营养成分测定
	2.3. 抗氧化能力分析
	2.3.1. 样品制备
	2.3.2. DPPH自由基清除能力
	2.3.3. ·OH清除能力
	2.3.4. O− 2·清除能力

	2.4. 数据分析

	3. 结果与分析
	3.1. 主要营养成分分析
	3.2. 氨基酸营养成分分析
	3.3. 抗氧化活性分析

	4. 结论
	基金项目
	参考文献

