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Abstract: The in vivo antioxidant:capacity of free and bound phenols in Morchella umbrina Boud. and their toxic and antiproliferative
effects on HepG2 cells were investigated .in this study. The polyphenolic components in Morchella umbrina Boud were identified by high
performance liquid chromatography (HPLC), in addition to measuring the oxygen radical absorption capacity (ORAC). The human liver cancer
cell line HepG2 was used as a model to measure-cellular antioxidant activity (CAA) and antiproliferative activity (ECsy value). The results
showed that the free phenol and bound phenol content of Morchella umbrina Boud was (4.27 +0.07) mg GAE/g DW and (0.14 +0.01) mg
GAE/g DW, respectively. The ORAC values of free phenol and bound phenols were (4624.52 +400) and (429.41 +60) umol TE/100 g DW,
respectively: The corresponding CAA values with PBS washing were 15.33 +0.60 and 0.37 £0.01 umol QE/100 g DW, respectively. The
corresponding CAA values without,PBS washing were 51.84 +0.83 and 1.27 +0.04 pmol QE/100 g DW, respectively. HepG2 cell proliferation
was inhibited at a ratio of 77.28%and 66.31% at 125 pg/mL for free phenol and 70 pg/mL for bound phenol, respectively. In addition, within the
concentration range of the experiment, the polyphenols from M. umbrina Boud generally showed no cytotoxicity to HepG2 cells. These results
indicate that the polyphenols in M. umbrina Boud have certain antioxidant and antiproliferative effects. Thus, M. umbrina Boud could be used as
a raw material to develop related types of functional foods. This study provides a theoretical basis for further utilization of M. umbrina Boud.
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Table 1 Content and composition of polyphenols in Morchella umbrina Boud

FRE 2 2522/ (uglg)

28 /(mg GAE/g DW) EETFER BB SHRARTER ILRFE %R
- 4.2740.07% 978.33#19.23  657.99+2.14  659.35+4.29 470.1349.65 773.91+16.54
e 0.140.01° 9.4740.24 5.4940.16 nd nd 10.5940.28

E: a-b AFRIFAELZREFE (p<0.05); nd ATAKE.
* 2 G EEIHRASEMEFIMENEYE
Table 2 Chemical antioxidant activity of pelyphenols in Morchella umbrina Boud
3 DPPH 5 71 ECy &R 71 ECsp ABTS &% /) ECs ORAC &
FREH 2 B
/(ug/mL) /(ug/mL) /(ug/mL) /(umol TE/100 g DW)
BB 0.5540.03 116.4940.02 3.9140.17 4624.524400
Lo 0.0440.01 106.7640.01 3.1740.09 429.41460
stH (LI MmER ) 20.45#1.05 12.4240.03 0.823#0.03

23 W EFHE LB ABIANL (CAA) &

3

AR A A RE ST R TR AR T, S
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no wash). & 2 A1 3 7R T HepG2 4 ABAP =
ARt EAE E AL DCFRIEN F124 28, 53531
~y PBS wash 1 PBS no wash. 7EMRl59%4, it
Z Ty EREUBUAE B2 b e R A1) T DCF BIAE R, M
M FECRIAL RN, BRIE B A R R 558 a i 2
—SE A, BIAHRFISEAE T, WREERCR, Sufais
i, BEEIERBTARmM, 2IeER, SR 2
W SRR ZRARE S A — 2 P A L iE
HA—ERENcR. STHE 2 f13 K8, HkEis
I DCF AR RE /) B389 T I i 2 By i X
s PIRP T VR R ZbRE S A0 DCF AR RRIFIRE 113
AREDN, T TEHEZE, W2 PBS no wash
s DCF A RIRE ) 3558 T PBS wash. HJRERZ
T 2E I 2 B B0 — 0 Ko7, Toik
SEAENAINE, SFECREEARIMIRE S, 4R

10

F PBS wash J7iEmS, IXE PR BENL R, DR
1 DCF 4= Bif1AE 77 £k PBS no wash J7i5EHIG.
TS AL A A AP E L RE T ECs fH LR
3. TEfIH PBS ilBEAbEEH, RS ASh A1 ECso
571y (85.134.92) mg/mL A1 (2550.59+100.29)
mg/mL, AL PBS JEHEAEEF, TRy AlSh A
ECso B3 719 (18.4240.50) mg/mL A1 (758.39437.59)
mg/mL, ZELTZ PBS i&VcabE (P<0.05), HM
FlAbHE b 45 5 ECoo [HI B M TS Y. 455
Kbt AL RE 99 Ty, vIRER T 2R e
AR S RS OC, AR Eur e I s
AL R I b HoA AR, AT TR
st B—J7, daMmtEmhE 5. E0RsE
KAATORE S, 5 FHER, NPT TH
/b, —F4 PBS wash J7 V5 45 A T AE AL 1 I
Wt CE L B S AN S S PrE bR 71 (CAA
{ED Wik 4 fizn. 7E PBS iEVekbEE, JifSEyfst &
T i) CAA 1243511 (15.3320.60) pmol QE/100 g DW.
(0.3720.01) pmol QE/100 g DW; 7EARZ: PBS & ¥LAL
A, J Ry RNZE S CAA B 537 (51.8440.83)
umol QE/100 g DW. (1.27+0.04 umol) QE/100 g DW,
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Fig.2 Kinetic curves of peroxyl radical (generated by ABAP'in
HepG2 cells that were treated with quercetin
standard)-induced oxidation of DCFH
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BEPEATUHEE A AR -
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i 30 mg/mL
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Fig.3 Kinetic curves of peroxyl radical (generated by ABAP in
HepG2 cells that were treated with the polyphenols in
Morchella umbrina Boud.)-induced oxidation of DCFH
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E: a @A #% B 5 PBS wash; b B #i#% 3 & PBS no wash;

c B A4 4-E PBSwash; d B 44548 PBS no wash,

* 3 1B FHESIMEE N ECoE
Table 3 Variation in the ECs, values of the polyphenols in Morchella umbrina Boud

PBS 7 %49 ECsyf8/(mg/mL)

R4 PBS i %49 ECsy{i/(mg/mL)

FHE AREE O RFA% FHE EE BRI
B E 85.13" 1.92 2.26 18.42° 0.50 2.73
454B  2550.59°  100.29 3.93 758.39 37.59 4.96

E: a-b KA BE ECeo i £ 3R F(p<0.05); a~pR&
* 4 tEEEEIE SIS LA
Table 4 CAA values of polyphenols in Morchella umbrina Boud

CAA/(umol QE/100 g DW)
PBS ikt R4 PBS ik
B 15.330.60° 51.8440.83%
s OBy 0.3740.01° 1.2749.04°

E: a-b KA BE CAA 272 H(p<0.05); a~pRAL
4B CAA 274234 (p<0.05).

IR S v eI S % A FEEERTIR % et /%
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- 80 180 .
" 4 &
E 60 60 %
£« fo 2
= ES
= 20 120
04 40
0 50 100 150 200 250
WePE / (ng/mL)
4 B AR HepG2 ARRAHTEEE B IS FZMAEES

%
Fig.4 Anti-proliferative activity and cytotoxicity of free
polyphenols in Morchella umbrina Boud. on HepG2 cells
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4

Fig.5 Anti-proliferative activity and cytotoxicity of bound
polyphenols in Morchella umbrina Boud. on HepG2 cells
it I R A S ARSI HepG2 BT
FEVEAE R RE I ANAR I REMEAE T RE /2018 5 B X
HAAMIEEE RN 100% 4, A gl tE,

12

#540-F ECyo {8 £ 5+ 2 % (p <0.05).

R\ RKRE, XTHRIESE; HEabAbERH b 2 5
WREEM 0 352 70 ug/mL, 4HMUHESE R Me100% R4
F 33.69%, T H WL ARSIV BEK T 70 pg/mL
G, NREEFGERZE: AR IR N 70 pgimL
I, FEATEEREREE N T 10%, BTN TGERE, T
MFERIREE KT 70 pghml B, WNE S —e @t H
BEAE R AT R PRI e, R IITERESIRE /N T 70
pg/mL i, AMRIETE R [ IR A B TG A
VER, TRE KT 70ugimL I, AT E AR S ER A
G RI R E A .

R 5 BHEEEMFE SEAYT HepG2 LHABAIHTIEFESEM (EC/ECx)

FApaEM (CCw)
Table 5 Anti-proliferative activity (EC,s/ECsy) and cytotoxicity
(CCx) of polyphenols in Morchella umbrina Boud. on HepG2

cells
mfRATIG IR E T e A
EC,s/(mg/mL) ECso/(mg/mL) CCsy/(mg/mL)
HHH  51.26H.75° 103.676.86° >250
eAOFy  42274.62° 69.083.96" >100

E: a~b REAFBHIIGAENEZFEF(<0.05); o~p
RELEABIRIGIAEN £ F 2 (p<0.05).

ey € 3 1 1 22 Py 4 MO Be 35 ECos ECio {8 A2 4H
JfiEE CCoo {HUNFR 5 PR, W B AN S5 5 % HepG2
1T 0 184 B ) R 3] 25 K1 5O It 87 Frty i o Ak i
NAHRREENE, Ui AR ST B 2 ) HepG2 Al
HBAVE AN A S A IR EE A E FH SR, 72 T
i AN By B — @ YIS EIER B 45511 ECos.
ECso MH K TUF I (p<0.05), FIHLE SN
HepG2 A4t G JE S It i TRy, ml e 545 &k
E) A BRI AR B A o0, PRI it —
A TR (O E I 2 R 55T HepG2 4l i tasi
IR FR. Ml F it 2 M s tERe N, HAEsME
YO, SRR R I NG, S IR s R A
A TE M.

3 g

O E 2 Y GRS SmD &



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.12

& IE, R A E PR EAN T
(ORAC) AL AR HepG2 FE 7Y (14 i S84k
M (CAA) YR 71k 70 2 I B 2 W (P
SRR E R . S5 FER, Wi e E 2 W
TERE, DIFEESANE, MMM Em SRS 5
N (4.2740.07) mg GAE/g #1(0.1440.01) mg GAE/g
DW, H MR 270 %, (HS MBI N E,
BRERPPUEIGRE . Al EEY: (CAA) TP
SERIIR, 4 PBS IEVLALEE, JiE My FIZE &1 CAA
1843 511 °4(15.3340.60) pmol QE/100 g DW. (0.3749.01)
umol QE/100 g DW; A% PBS & WLALEE, Jif My fnss
A3 CAA {H % 5°4(51.8440.83) umol QE/100 g
DW. (1.27+0.04 umol) QE/100 g DW, 7E PBS j& Al
ANHLPMALE T EIT CAA HIm T 46,
5 ORAC MisE S5 A, £ PBS iV A s
My AN S 1) CAAE R E L T AL PBS I BEALE .
[, 2ERT B2 W%t HepG2 4 EAT BH & A4 35
YER (R EiL 87.33%), fEMRRIREE TGN, ¢
I Z WA S FEAT AN, HAaMmbugihae
e T ITE S I o Vi B P AN S ST 1) CAA TEVEFIHT HepG2
YHARIGTEAE IA—E, TR ZMMA D RS H
BA%, HWMENREAR, fFi— S anem
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