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Abstract: To study the nutritional value and antioxidant activities of Cistanche deserticola Y. C. Ma extract. The water
extraction method was used in this experiment to research the effects of different extraction conditions on the dry extract
rate of Cistanche deserticola Y. C. Ma. Then the response surface analysis method was further used to optimize the process.
Moreover, the nutritional components and functional components of the extract were determined, and the antioxidant
function and effects on the life span and fecundity of C. elegans were discussed. The results showed that when the material
liquid ratio was 1:12 g/mL, the decocting time was 140 min, and the decocting times were 4 times, the dry extract yield of
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the aqueous extract of Cistanche (AEC) was 65.83%+0.87%. In addition, the nutritional composition and functional

components of AEC was detected and found to contain a large amount of nutritional components such as protein (5.22+
0.44 g/100 g), fat (0.150+0.06 g/100 g), amino acids (0.640+0.05 g/100 g), etc, and echinacoside (557+4.24 mg/100 g),
acteoside (169+7.07 mg/100 g), total sugar (22.1+0.64 g/100 g), total flavonoids (4.13+0.08 g/100 g) and others.
Furthermore, the AEC also showed good DPPH scavenging activity, hydroxyl radical scavenging activity, total antioxidant

activity, and reducing activity, all of which were concentration dependent. Finally, AEC could prolong the life span of
Caenorhabditis elegans. Among them, 8 mg/mL AEC had the best effect, and its average life span reached 10.95+2.40 d.

Therefore, AEC has good antioxidant capacity, and rich in various nutrients and functional components, which indicates

that Cistanche deserticola Y. C. Ma has the potential to develop functional food antioxidants and provides a theoretical

basis for the clinical application of Cistanche deserticola Y. C. Ma in the future.
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Table 1 Coding table of response surface test factor level

hae) EES -1 0 1
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1.2.4.1 FEAEFFM S B FEE . &R .
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Table 2 Response surface test design and results

WIS ARNRIL  BRECEMIN CHEXE  REGER%)

1 -1 0 1 63.10
2 0 0 0 60.09
3 0 -1 1 64.96
4 1 -1 0 58.66
5 0 0 0 61.30
6 0 0 0 58.90
7 0 1 -1 52.02
8 0 -1 -1 39.66
9 1 0 1 65.10
10 -1 -1 0 56.51
11 0 1 1 65.30
12 1 1 0 62.70
13 1 0 -1 41.31
14 -1 0 -1 39.54
15 0 0 0 59.70
16 0 0 0 58.90
17 -1 1 0 61.50

FUEHIR AT o AT, PIAR2I AR i (R E A2 X
HAER (A B, C) IR I 7 #42:

= H 15 R =61.698+1.64A+1.96625B+10.74125
C+1.2625AB+0.0575AC—3.005BC—3.289A%—0.0665
B>—6.1465C?
2.2.1 #FHHERFH2EHHT Iz RtA 77225087, UL
2 3,

®3 CIREHITRERTT 20

Table 3  Analysis of variance of quadratic multinomial equation

KE O FHM ARE HE Fld Pl BEH
AL 119457 9 13273 60.80  <0.0001 **
A 6.34 1 6.34 2.90 0.1322
B 59.02 1 59.02 27.04 0.0013 o
C 923.00 1 923.00  422.8  <0.0001 o
AB 0.23 1 0.23 0.10 0.7572
AC 0.013 1 0.013  0.006058  0.9401
BC 36.12 1 36.12 16.55 0.0048 o
A’ 10.50 1 10.50 4.81 0.0644
B’ 11.37 1 11.37 5.21 0.0564
c 148.39 1 14839  67.97  <0.0001 o
B2z 15.28 7 2.18
R 1132 3 3.77 3.81 0.1145 ns
A 1209.86 16
R*0.9874 C.V.%:2.59
Ry 09711 RPpoq: 0.8452

TE: HfRFRAAE 22 53 (P<0.05) 5 **fRERAFAEMK 0 P22 5+ (P<0.01);
ns(not significant){0EZE R AL E

iR 3 A ER A B, 1S B T AR T 2
(P<0.0001), JRIUIFAS 2 2 (P>0.05 ), FHHIZ 0] 45
R LA B e, BRAN SRR 53, T 58 A TR b sz ke
FHEFE SN EZERER, Hf B, C.BC.C* A
A B EEZE R (P<0.01), A, B, C =MHZEXNR
BB AN A Y RE I, SR ) CORIEIRED,
H 2 BRIZERT ], ACEHE L) B = XHE B30
S A/ BHE T R AE S R4 R7=0.9874, R 4
i1, B A ZR P EAR SCTE Bk S5 b= P, FREH R1T Ty

AL A PR, AT A i AL B, C R 2 XA
AR LA TR . AESR RE(C.V.%) N 2.59<10, AF
S FR B )N, AR SRR RE A, SRR A S A
U, ATREVERER . R?4g=0.9711, R’ ,~0.8452, P4
Y4 1, BEZAS R A HAR R M, 1219 R 0 T
(B 5EPRMEZ AL G AR . g Lnl 5, LIS
A3 Ay i 17 BT 2 N7 ) PRI B K S BT 2o A A ASE 7Y
JEATERI, AT R FHZAS A T 34T AN W] AR K S
AEC 2R 24
2.2.2  man EPEAGHRTE AT e R, T
3 = A~ A AR R CBRRR L . BB RA] . R0 55
A (RFASR) Z A A5G 3R, FF20 i 45 e £ IR R i,
T 1T (55 o 8 P AT Sz WA T 2 o9 1 3 22 ) PR R B A P
4, W GRS RIE ), B A5 DY
2 (A A9 A B A FH M R AR RS a2 26

Hg 2 57 04 [N AR R AT — PR 2R B 2 7E 0 7K,
2N AN R R Z AR BAEHEE SR, kIR
T R A5 v £ B R o T v UL S, BB S AT, AE
— BB BN, B RBOHR B R AR Bk, Hk
SRR, S 2R . Rl b 1:12 g/mL
if, REAFIEIAE 1.9~2.1 h JEEPY, iRk sl R
AL, T S i 2 P v 2 B TR 22 38 AR FHAS 355 24
B ELAE 1:12~1:14 g/mL 7 6, B IREGA 5 K
B, IR FFA R S RO, [RIEPRRR L 5 R RS
R E R DY, B R 238 BAE AN 3 2RI
A MEIFE 1.9~2.1 h N, BUERECH 4~5 IR, 127515
R, G 3 AL, PRI 3R Z MRl A7 i S s |
YEHIS
2.2.3 BOUERES e R A A R R e
A ACKRRE L) A 1:12.4 g/mL, B(REIZERFE]) Ky
2.39 h, C(FUZ B R 4.46 IR, TEMLSAET, 8T
MAFER 65.9253%., R T I EERAE, Biibft ek
=% 1:12 g/mL, R HEFE] 140 min, {2 K EL
4 YR, $E4T 3 REGUEERES, M E IR B 153N 65.83%+
0.87%, S5 HIMEAHZEAS 2, 33X 53 B i3 50 i) AR
FHW R AL I AR ZS K B2, LA = AEC 1=
TS,
23 AEC A fetrS2NE
23.1 EIFERMSIRM  ARYAXEINE T AEC A
BFENGT, H2E 4 AT, R E S E ST, A
FEEER 5.22+0.44 g/100 g i7KILAH) 33.6+1.63 g/
100 g. #4 225+3.54 mg/100 g, /L E I FERR 0.64+
0.05 /100 g FIJiE/lj 0.15+£0.06 g/100 g, AT &L &
e, ARSI E.
2.3.2 WEPERSTEG I AR SZEGIE T AEC G2
AT S i, FHER S W, AEC & A =& 1936 Mk
Sy, BEFAARFA G | BARAERETT . AR AL
BAEH A FZFP R OB 2, LU SR B | A
ZE . BRSNS PR RS, TAS [A] A 36 P il oy B AN
[R5, BN, [RIARZE 220 5 A bra b e, 28
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on the yield of AEC
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Table 4 Detection of main nutrients in AEC

EiEtan Frit(g/100 g)
= 5.2240.44
IR 0.6420.05

il 0.15+0.06
WGy 2.70+0.00
#1(mg/100 g) 225+3.54
KA 33.60+1.63

fig i (kJ/100 g)

665.50+18.17

AT 28 ot HL AT 2% i BT SR 24 1 BRORE P TG, LA R
PO EET &L B InT A, 8 WITIRUS AR A
IR E G S HMEME T E. BarEE
FF & HByiyg o7 . brafe . Bk g2 J1 R e
RE ST D REFT BRI R R ARE ™ 5, 72T R 5
PRV SRIE B R A1 IE TR A 0, $275 T AR I A
FAMEP®,

2.4 AEC {&SMas L ERINE

2.4.1 KRFEMHRE AEC BPiEfLBESINE  BIiE
Ak FT R AFNAEAS TP BT e AR B A R, AT
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Table 5 Detection of main active components in AEC

Eitan i (mg/100 g)
PARAG T 557+4.24
BT 169+7.07
HHZHE(e/100 g) 1.86+0.03
e R 13.40+0.64
B- RN 13143.54
PR A 12620.00
BAETTA 20.40+0.21
SR TR 194+0.71
2-C B T B SHU 234+11.31
HIEHB 487+9.90
BB (/100 g) 22.10+0.64
A (/100 g) 4.13+0.08
IR¥EZ 293+4.95

VLW )z e M AR A S AR BT A Ak e ) . ST A 6,
RIL AEC e E 5 Bpria ke h 2 EmEgE, 5 Ve
X ARZH MG A2, RNREIHEE AEC 19 B Pt
BEJ143 909 0.234£0.04, 0.42+0.03, 1.87+0.58. 3.18+
0.92. 7.50+1.40. 8.51+0.80 U/mL, HH &, 7E 0.6~
0.8 mg/mL YEFE PN S B PLEIE KR ES, Hodh, AEC 119
ICs, >N 0.6823 mg/mL.
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Fig.6 Total antioxidant capacity of AEC at different
concentrations
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PZAR I E T AN EIHE AEC W% DPPH H Hi &Y
B 71, LA Vo B8, |l 1Bl 7 71401, 0.1, 0.2, 0.4, 0.6.
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Fig.7 The ability of different concentrations of AEC to
scavenge DPPH radicals

0.8. 1.0 mg/mL AEC [ DPPH [ H1 5L ERAE 714351
K 12.9%+2.56%. 22.13%+1.16%. 35.38%+3.3%.
50.51%+3.04%. 65.87%+9.32%. 73.87%+0.84%, Fifi
AEC WE = 2 OC R, H DPPH A Hi 3t
WRHE ST 1Cs, {1 0.5371 mg/mL, UilH AEC HAA
RAu7i) DPPH [ HH SIS BREER -

2.4.3 AEIHE AEC VEFRE A HILRE e Rk
H i 3 —Fh E TR TR, S8 T, HAA K
SRIVELEE ST . PTLAE RS B B oA S Mt
EALBE IR E S 2 —, A 8 EEAEH, AEC F1 V.
HREATERRREL A B ALEE T, X4 Ve =T 0.4 mg/mL
J& . W EREE 1A TR MiBEE AEC R 1B i Tt
=1, 1B REE AR MG I, 5352l 34.06+5.26., 116.70+
9.28. 226.66+24.37, 349.76+42.44, 428.28+61.35.
534.01+39.37 U/mL.,
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Fig.8 Hydroxyl radical scavenging ability of
AEC at different concentrations

244 RNEHE AEC B M E  BIRFESIT57E
te g i PR T R AR TEE 1. W)
Fi R e T AR, i bt ikam . BRI 9 mIA, R
JCEEAEMR, FEAYIR I RE I iR, AEC 5 Ve 1Y
R T HLAA e BEARHE, 0.1, 0.2, 0.4, 0.6, 0.8 FlI
1.0mg/mL 1) AEC 5153512 0.078+0.0078 ., 0.098+
0.0075. 0.142:0.0057. 0.192+0.0112. 0.234+0.0357 .
0.274+0.0052; i& L HE J1 A4 I 2. 7 AEC Y ECy, 1H
5 1.295 mg/mL .,
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Fig.9 Reduction capacity of AEC with different concentrations
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{HIEAKT Vs AEC XF DPPH [ &N 3E [ i it
HAT RAFHTEIREE 1, IEBREE TR T Ve, X Al RES2
PRI Ry PRI T 2R s A S T i A 5L,
it H & AR S AR IR N, ANTTIABIE B 2k 5

fREo32

2.5 AEC 3ZkshEaminEsaE HaIsim

2.5.1 AEC Xl FAFamndsgnm 75 N paAtrek e 51y
K R A AR ST TP 00— B AP SRR

Ik, RPN T A — AR

% Kaplan-Meier A= £755-H745 H (8] 10 F13¢ 6), X H&
ZA(AEC 4 0 mg/mL)Z -5 9.46 d, AEC
S 4. 8. 16 mg/mL B, 28 i1 S35 51w 43 51l A 9.88.
10.95. 10.05 d, 3# 3 P 2 £k o T3 i A AN [F]
BEY AEC YPTIER LR 1. J34b, SXTFRZEAH
b, 24 AEC ¥ 3N 8 mg/mL B, 75 0R BRATLE i SF3
Frm BA M W 22 7 (P<0.01) .

100+
801
S
. 007
bﬁj—
¥ 4 mg/mL
204 ¢ 8mg/mL
-8 16 mg/mL
0 T T T T T

0 2 4 6 8 1I0 12 14 16
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Fig.10 Effects of different concentrations of
AEC on C. elegans lifespan
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Table 6 Effects of different concentrations of AEC on C.
elegans average lifespan

Eiv| T (d)
Xof BRZH 9.46+2.69
4 mg/mL 9.88+2.97

8 mg/mL 10.95+2.40"
16 mg/mL 10.05+2.45

s o R G R AT AN D 22 5 (P<0.01)

2.5.2 AEC Xt HASH S sem 2 A4 aE
O7 P8 P VR N 25 Pl . P B ROeRr
PE ISR, AUGESRA 0. 4. 8. 16 mg/mL AEC
MEFRLR iy, fal R e B = IR 245N 212.85+13.06,
223.61£13.30,219.24+11.81, 181.17+7.37 4>, 4558
7~ 4. 8 mg/mL X} R ZH IS £ 55, fH)E 16 mg/mL
) AEC RRIMFEAINT F=un i (E 1), #EN AT Ge& 2549
WL, 1T OPS0 WROGEE i &, KIGHT RN B A1,
R E AR, iRz s g A KRR, -,
TESC BT , 288 2 D EARXT 2 RO T
LRI, T LLS S0 75 i o 2 Fh e pn ks i i —
SEBSY AEC IEZZLR B 3t 2 35Un A E FIBILE, PAMA
PR IR T R B (AR
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Fig.11 Effects of different concentrations of AEC on C.
elegans reproductive capacity

e MR PR Z R AR B E (P>0.05)

3 g

AMIFFE LA R A ZE 0 JEORE, T 1 28 PR A2 2
Yy, SR N A DU TR ICT. 20, FEXHR I 34 TPt
EALTEPENTSE, [RIRh N H TR ek . 4521
RS2 i Bu R PSS L DA R =L a8 B o B R = )
1:12 g/mL, FIZZ RS [H] 140 min, FIEREL 4 K, HIL
A3 AR TR AR AT IR 65.83%+0.87%. i
B HA —E 5% DPPH [ i SEAn¥R 3t [ th 3Ly
BT, FTAAATS P, HARUHEALEETE, (R A2 B
YAy LIE R EL 75, WF5E 4 32 AEC 2 8 mg/mL
i, 2R P AF Aol BREHSE R 15.75% . p e,
PR T LAVE S LA TR AR D BB Y-8, $5PT F 2k
TR BT A AL A, AT A 59 40E 22 5 22 1Y) H B9,
THTEACDIRENE S Pt Al 1 2 R 7 18] 22—,
PRI PR n] LIV A ISR T AT T sa Al e S 5
&, W2 R AR I A 2 5 e EL, S it
FER AT ShdsiE e, sTmk—1 Ji .
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