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Abstract: In this study, sweet potato was selected as the raw material, dehydroepiandrosterone (DHEA) was prepared by Aspergillus
oryzae fermentation. The in vitro antioxidant, anti-aging, hypoglycemic and anticancer effects of the DHEA extract from the fermented sweet
potato before and after purification were examined. The results showed that the retention time was 11.21 min and the peak area was accounted
for 76.44% when the sweet potato DHEA extract was purified by silica gel adsorption. With the increase of concentration, the scavenging
abilities for DPPH, ABTS and hydroxyl radicals and the total reducing ability of the DHEA extract before and after purification increased
significantly (p<0.05), and reached the maximum at 0.10 mg/mL. The a-amylase activity inhibitory rates of the purified DHEA extract ranged
from 2.16% to 55.54%, and reached the maximum at 0.80 mg/mL. The tyrosinase activity inhibitory rates of the purified DHEA extract were in
the range of 5.55%~50.57%, and reached the maximum at 0.10 mg/mL. The purified DHEA extract only exhibited a significant inhibitory effect
against the breast cancer cell MCF-7 at a concentration of 2.30 mmol/L (p<0.05), with the inhibition rate being 47.50%. But the purified DHEA
extract had insignificant effects against lung cancer cell A549 and cervical cancer cell Hela (p>0.05). This study provides a reference for the
development of functional foods using sweet potato DHEA, which is conducive to the development of sweet potato natural products.

Key words: sweet potato; dehydroepiandrosterone; functional properties; antioxidant; anti-cancer

E[BEEW

e A A ViU, BT 2R A T S 25 AR A S M S Y 5 s T R[] A & il FHE,, 2022,38(9):71-79

CHEN Pengfeng, ZOU Haofeng, HUANG Shirong, et al. /n vitro antioxidant and anticancer properties of dehydroepiandrosterone from
sweet potato [J]. Modern Food Science and Technology, 2022, 38(9): 71-79

WeksHER: 2021-10-19

EEWH: WItERARIEAEZI (2019AEE022)

fERENT: BRER (1996-), &, WLtiARE, MIRAR: BRAEFSEFRMSFE, Email: 1725195801€qq. con
BINES: 83 (1978.), B, 1, BFIRR, M5 SRNFESERME, Email: neixin08982163. con

71



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.9

HZ Upomoea batats Lan.) X 4EHE . K., &
B A%, 4ESE, BREPPEREAEY), RET
WA EM, T 16 LR MmEEE A E, FE A
Ft BRI A E A 2 [, 4 FAO 4tit, 2019
SRR H R I AR S B4 0 2.37%10° hm® Al
5.20<107 t, 435 i thE FH Z R TEIRU 30.55% 1 &
(1) 56.62%. HE T EAMMERR (GIInZRERR, Mg
AR e iR ) KIS bR TEH R FEA.
ZEFRMEIR S Z P R FVE A -

FEGRMERR (Dehydroepiandrosterone, DHEA )
2= A FRA 3p- AL S -5- 0 -17-T, 7 08
CioHogOyy A F N 288.42, J—FhELHifh A3 a1
BRI 3-SR, RARMERSMI R At
SERREEIREEE SRR R, ANETK, VT A,
K EMi PEEAVIER. TENUAN, DHEA &l
VR 2 SR I R R, o SR A — MR
IR AR 2 R BT ER A Q4 (DHEA-S)
EERFE NI R . DHEA Bf
EITREIE. BRVGRERG . $Em ). R, oL
36 ORI e A 2 AR FR TR, TR T BE24,
{5450, H AT, DHEA EERE ok, HE
EiiiH DHEA Fsiec®E (FER) BNk, MgA
3E, R ZATEEPRTT RS R 52 000 Ti/ke!'

H AT, DHEA FZ3REUSE &l AP b Al 5t
B R, WRIRF=Y R HEL DHEA FAF AR H ARSI
PR FedRiE M B g R B i DHEA &5 &
TR, TOREER A, AT pH. $EHGR X
DHEA $RHUAT 52 50 . Ran LR HE 75 J5-foieint iy
[N H B () DHEA, F=EAMIA 117.25 pg/100 go
Wang 255 DHEA RESGE LS N I shbE, %
B8 5 2T - Mukohara 25T RIS A R 256 % B
DHEA J& TR i R U A 202 A7t A
HEHEHU) DHEA %t 4, @it %) DPPH. ABTS.
OH H HILIERRAR . LB JFE 1M 52, B /EWF7T DHEA
PTEAREJT: MEAMITFL T DHEA X a-iEthl . BEE
PRI A 2, RS HERRAR N AR IR F Re i
ZAREBL A, [FI X a4 R4 E A H R 2R
NP SR DHEA DhRer= i B B R AR =4 1 F]
HE—EmMZ%.

1 MRERE

L1 AR5 A

KhEEf 7, PTREREAEREAA R AR H
F, e AR A BR B R0 TR B

72

FLIWE A MCF-7. B34 HeLa. il 41 i
A549, RPUEESEYMBHAR AR KO, &
RERER. Ak, PUAMER. KR, EZG&ERL
RAABRAR]; DHEA brifkfh, PiRIBERE (-
) RS HR AT DPPH (HPLC>98%), #i#Zik
TR BABR AT ABTS (HPLC>98%), Pit%H
WEH A (R REARAR; R, Lighh
THMRERMERAF; CCK-8 MiAFI&, #a
REMBEARFARAR; JaA-ITE, SN RBUERE
HIRAT; JHER-EDTA. PBS, HiBAMEHHARE
BRAF]: AR, FERCCHREHE OhED HIRA
Al o-JERNE, VOMODBERE (R REARA
Al; ZEYEIEE, R EMRHATR AR DNS
RO, WM R EYRHE R AR

12 (L& 5#%

Waters alliance /= Z0RAH EIEAL, IR HERHA TR
AF]; BCM-1000 BUAE A TAE G, TR dkiG G
BB ERA R AR KERS, Rl =HET
BMAT TR RES, BWRAMERAT; B
TR, BERWRFHEARAF: RN
FEE, RRMGERAIRA R milA RSO, K
I AERGER B IR A s CO, 1HIRRG 7746, SHEL
LAB; {38 S5, OLYMPUS; Bt 1%, Diatek;
AR SRR, LRSS A IR A
F]; SB-5200D S BIHLLA, T AR
MERAF] .

1.3 Fik

13.1 Hfsmie

YRt B, U, WEKAEET 65 C
HR R, JEEER 80 B, ARideH.

132 H¥+ DHEA {24 e)4 %

BRI & T8 T oW &4 T M T PDA
RIS TR, S E PoK i B 1
AR ER K, A3 EPR M BT BRI E B,
I B BRI IR FE LN T 1x107-3%107 4>,
FRRRLEE 1220 (m/V, g/mL) K&K 5 HER KT
SHRAT, I 2 g/L FIEER, 78121 C R EEKH
PRREERT A, DUREEREFREAAB N EME, ALt
6% (V/V) NKMMERFBFH, T 30 CRKEE
20 G K EE IR . R AR SR T
4000 r/min FEC» 10 min, 325 B BTE T4,
et 40 Hif, % 1:15 B (v, gml) 5A
THEKTR AR P 55 PR 3 I, RFIK 20 min, HEFAE D)



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.9

NS00 W, AFEREUR, SRR, IERSE S
PLETEZR FREE A S SmL, 4 DHEA $2HUK.
1.3.3 DPPH A w1l Ree Al
2RO i, RS, B 0.1 mL AR
JFEIRE VA, DI 2 mL 0.2 mmol/L DPPH HIEVA
W, 1A, =EiRAM RGN 30 min, F 517 nm
AW SE IR Ao LA R FR A 5 B S T o2 2
FIRIERE dgo APUIR MBRAERH XS IR . $2HRASE (D
115 DPPH HH&EGERFE GEA F, %), FHdEdit
HICso IRIE GBERRFAN 50%I iRk ) LBt
AR

=4 00% (D
A4,

1.3.4 ABTS' g ey iR e Al e

S, REdE S, MERRRE 2 mL
20 mmol/L ABTS &A1 2 mL 2.45 mmol/L i i iz e
T, PRI RS S TE = iR BB T
& 12~16 h, B 1 mL IRAHAH MRS, T 734 nm
NIEROCEEE, WEHOGER 0.7 4, B
F| ABTS fii & TAEM -

HY 0.1 mL B4R 3 mL ABTS TAEW, RE1G
T E=IREEHCE 30 min, 103% 734 nm KR RIOE
{8 41, LREEACE ABTS V80000 2 AN R FEAE S VA
WOGRE Ay, FZETRAKACE LI E R 400 Ve fE
PEEXTIR . #2IRA 0 (2) 5 ABTS H AR

BN Fay %), FEET T 1Cso W GHERFEN 50%

BEATRRIEE) ELRehE il AL R

Fz=(l—A‘ _AZJXIOO% (2)
4

135 AR FREn

2R 5, RIS . I 0.2 mL
ANFIRERE AT, UM 0.1 mL 9 mmol/L 7K#%
1R-ZBEVET, 0.1 mL 9 mmol/L FeSO, &, 1 mL
8.8 mmol/L HyO, ¥R, J#%4), ##E 30 min, T 510 nm
AR BRI Air FAZEIRAKARE FeSO, M AN FIIR
FEVERRIERE 4;, FHZSTBRAKACE R S e ok B
Aoy UL Ve AEBIMEXTIR. IR A (3) HEREAH
FERE GEA Fy, %), FREBTHE 1Cs IR
FEmPUELLRE

F3=[1—A*_Ajjx100% (3)

4,

1.3.6 &JRA8ME
RS T i, RE . BRI SN
1.74 g BEIRE 8N 2.70 ¢ SEALEN 1.70 g, IH/KIA#

SERZE 400 mL, RIS pH A 6.6 IBEEL EL 2R

SAREL 1 mL AR EERE SV, R
0.2 mol/L TR ERZZEMVEIR (pH H 6.6) 1% ERFALET
WS 1 mL, 851, 50 “C/K¥E 20 min Jo b4,
AN 1 mL 10% =52 (Trichloroacetic Acid, TCA)
ZObRM, U1 mL AR, RKIIA T mL ZE18K.
0.5 mL 0.1% FeCl ¥, 1821, 5 & 10 min 5T 700 nm
T ERREE, DAHRIRE Ve EBHPEXT R, W2 gk
SR TR B R R MR
1.3.7  o-iBeEHApH mE

ZIRSCER T, RITEIE R B 0.5 mL A5
W, L PBS R (pH fH 6.8) EAZE 1 mL, M
0.5 mL a-VERBERHEW, #5137 "C/K¥E 10 min,
F1h1 0.25 mL 0.5%PT A HIER R, IR ET 37 C
/K% 10 min, I\ 2 mL DNS ¥, B T-3#7K¥% 5 min,
FAHET 540 nm FIEROGE . DAAIER B
FHIAZE, PBS ZrPACE A,
1.3.8 B&REREEE M7 4| M T

ZIRSCERP 2, RfEBEL. B 0.5 mL [IR[F
WRFERFREGR, 433N 1 mL PBS 25 Ml s =R
fig (375 UmL) 7K¥&#, 30 ‘C/KIE 10 min, FIIA
2.5 mL 0.03% L-BEZEAWIRS], 7K 20 min, T
475 nm NIERIEEE . DARESRE ABHPEXT R .
1.3.9 DHEA #2I4p2t & fm o3 4| 20R

Fri 2tk (FLIR 40 MCF-7. & 3w 40 i
Hela. ffifE4i Ml A549) ¥ & T 185 IR 1E 8 5 5540

(37 C\ 5% COp ™1, FMTE 10% KGN TE

[Pk DMEM (1640) Rr7pfrpiiae. H B mEusg
YA KIS, FEEER 3 IR, F2 d B0
R, HIBEEAMHEER, @EHEIUER 4 R TXE
A KA 2m i A TR

W Hi A K A2 M B TR AL, O R
Tt 1x10° MHIPRRIZIAR R, $4EL 10 000 41
AT 96 FUBL, F:4LAN 100 pL A EF, BT CO,

(5%) 74 37 C FHEFE 24 he HIGFRET R

100 pL SHMOFE 55 B R B A — g IR BE 2P 35
Frkk, MRS TR BT LA
10 uL CCK-8 ¥R, F5FeMrhiE s 2 h, (I EEAR1C
5E 450 nm Y& IE OD.

L4 Hgmi

R EE 3 IR, S5RUFIBbrE =R
7N: K SPSS 8.0, OriginPro 8.5 HEAT i # M 40Hr M

73



MK EmBHL

Modern Food Science and Technology

2022, Vol.38, No.9

2 HERSSH

2.1 4 % DHEA 5 iy 4 A R

¥ H % DHEA 2B B4tk ), 347
WA ERE T3 2 i s i 1 s, &5k
mn XS, FEGH DHEA FIPREEE N 11.21 min, FH&5E
DHEA [ TAE/IZE: Y=35801X-113 428 (R*=0.9922),
FEdhH DHEA [T 5 ELIE 76.44%. S5
FH A RS A Bh R B 22 2 b DHEA, I HPLC #6: %&
22 DHEA R B I 2974 2.70 min, HH7EEE
IR LT 2R T . BRIIER H 22 DHEA $2HX
AR RAF, AR R 25

AU

1 1 1 1 1 1

| I I N E— | I E— ]
01 23 45 6 7 8 9101112131415

t/ min
[E 1 HE DHEA IREMIA L EiRE e IS S BE
Fig.1 Separation of DHEA extracts from sweet potato by liquid
chromatography
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Fig.4 The hydroxyl radical scavenging ability of DHEA extracts
before and after purification
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