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Analysis on content differences of chemical components and anti-ovarian failure activity of ethanol extracts of
mulberry of different cultivars LIU Ping'’, WANG Xinwei*, LI Xinru"*, LI Junlin'?*, WEI Min>® (1. Nanjing
University of Chinese Medicine, Nanjing 210023, China; 2. Jiangsu Key Laboratory for the Research and Utilization of
Plant Resources, Institute of Botany, Jiangsu Province and Chinese Academy of Sciences ( Nanjing Botanical Garden Mem.
Sun Yat-Sen) , Nanjing 210014, China), J. Plant Resour. & Environ., 2025, 34(2) . 108-111

Abstract: To preliminarily clarify the chemical components and anti-ovarian failure activity of mulberry, the contents of
total polyphenol, polysaccharide, anthocyanin, protein, chlorogenic acid, and rutin in ethanol extracts of mulberry of nine
cultivars were measured and compared, and the anti-ovarian failure activity of their ethanol extracts was compared and
analyzed. The results show that the contents of total polyphenol, polysaccharide, anthocyanin, protein, chlorogenic acid,
and rutin in ethanol extracts of mulberry of nine cultivars are 8.60-18.05, 12.06-20.17, 0.63-1.77, 0.44-1.11,
0.09-0.18, and 0.14-0.29 mg - g, respectively, and there are extremely significant differences ( P<0.01) in contents of
these six chemical components between cultivars, in which, the contents of these six chemical components in * Jinqiang 63’
and ‘ Jialing 30’ are mostly significantly (P<0.05) higher than those in the other cultivars. Compared with the model
control group, the contents of estradiol and progesterone in the nine sample groups significantly increase in general, the
contents of cysteinyl aspartate specific proteinase-3 ( Caspase-3) and B-cell lymphoma-2 ( Bel-2) decrease, while the
content of Bel-2 associated X protein (Bax) and the index of anti-apoptosis show no significant variations, overall, the
‘ Jingiang 63 and °‘ Jialing 30’ treatment groups exhibit better recovery effects on ovarian activity. In conclusion, the
chemical components of ethanol extracts of mulberry of the nine cultivars show extremely significant differences and exhibit
evident anti-ovarian failure activity, especially in ‘ Jinqiang 63° and ‘ Jialing 30 .

Key words: mulberry; anti-ovarian failure; chemical component; hormone content
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Table 1 Mulberry characteristics of nine test cultivars

fFl Cultivar JRSIHIE, Fruit color  FITBAR Fruit shape
KA EK Dabaizhenzhu I REREN Milky white I SERIA Oblong
ZHEF Liishenzi E A Jade white B {47 Cylindrical

J#i% Chasang

{1345 5 %5 Baojing 5
£ H.Z& Niv'ersang IRE A Lavender
PRI 2 Heiyousang A, Black KfEIE Oblong
IR Chaochangguosang 5414 Purplish red £ 45JE Strip

4% 63 Jingiang 63 A5 Purplish black [BfJE Cylindrical
F2 % 30 Jialing 30 LM Purplish red [ Cylindrical

214 Purplish red
414 Purplish red

R Cylindrical
K &I Oblong
GIERIE Ovoid

1.2 Ak

1.2.1 EMHEZERANEAAFRY>LEMNE T 2024 4E 3
H 28 H—6 A 15 H 7R T B [ i N IS 45 S Fh SR AR X 34 5)
H ISR SRS, T 180 C T4 12 h, B T-20 C kA %
17 BN RARAS I 200 ¢, I8 EH% B52, IAK
FUMEL 60% % 1.6 L IR IR, FZE MK B IS 1R 2R s

®2 AEGMBHEZEHRBY P UFRS 2 ENLLE (X£SD)

W, SR FHARARIENIS 0 22 W 5 i s R FH R I - B MR 1L
SEZREET R R pH /R 2236 I S 46 1 & i R IBLIR 2
G I AR B SR ) HPLC 370 5 SR SRR A T
TR, R AR E I E 3 K,
122 fPRBEMIBGHER L MR T rERATES
Bk SR Bk AT U SR 2 4 BOR
B W SR B NI R BT 37 °C AT 5% CO, (R FRAE
TR, B 1x10° mL ZHHLEIR 100 wL, 50T 96 fLH I T
24 h;FEREEFRHEE BENLT AL 4 4, 50000 8 R X IR (O A S A
ARG FRILIE R B TR ) BRI IR (CACL, P, BLAPL BN ST fE
IR ) FEPEXT BREH (CACL, VWO C M6 MER VA D) e b BZH
(CACL, IFRASAR L REAR YY) o A MLE 2R AR 200 plL,
H, CACL, FFRAHEE D 40 pmol + L7, Lo ME Y 2k 30 2.5
pmol « L™ FHE LRI 2 Bitd W 2l 50 g - mL™', 2
R 24 h SR LVE, R KPS-QQB0 % RGN (A
GV R B A BR A A ) Al b3 R o e — AR 22 TR 1
5 SR TR S W B iR) & (R DUDL R AR BB A IR 7))
Rl 2 e K 4% Wi — 3 (cysteinyl aspartate specific proteinase-3,
Caspase-3) B I E2 40 8983 — 2 ( B-cell lymphoma-2, Bel-2) \Bel-2
S X I (Bel-2 associated X protein, Bax) A& 1w, TP
T840, B0 Bel-2 &g 5 Bax S Y HLfE, B0 81k
HE3INMHAREREMIANEYFEL.,
1.3 R

KHH Graphpad Prism 9.0 ZeitR 44X} 52 30 B g 047 SR L R
T Z T RZ H LK,

2 SR FoM

21 UEHHESEERSH

HER (£ 2) R .9 AR R BRI T B 2 B A
o 8.60~18.05 mg - g, Wit 12.06~20.17 mg - ', 1k
OHFEEN063~1.77 mg- g\ EARSEN 0.4~ 1.11
mg - g BRFRR SN 0.09~0.18 mg - g7 BT TN 0.14~
029 mg « g™, BIARE, 4% 637 (*Jingiang 637 ) | FBK 30°
(‘Jialing 30" ) ZEHREY T LR 6 Pk 2zl i & s, I
HZ W3 (P<0.05) = THALM B, 20 iras Rz . RS
R PR T 3 6 Bl Ak~ i o3 19 B i 3 7E b R ) AR AR AR ol
#£F(P<0.01),

Table 2 Comparison on contents of chemical components in ethanol extracts of mulberry of different cultivars ( X=SD)

- HHE/(mg-gHY  Content?

M N -

Cultivar B2 Zhk AT BT BRI il
Total polyphenol Polysaccharide Anthocyanin Protein Chlorogenic acid Rutin

KHEEE Dabaizhenzhu 13.89+1.27¢ 19.09+1.03ab 0.72+0.03¢ 1.03+0.13a 0.13+0.00b 0.21£0.03b

LEHEF Liishenzi 12.93+0.94cd 15.93+0.49b 0.80£0.06¢ 0.60+0.04b 0.13+0.02b 0.21£0.00b




110 N7/ g RS I (e %34 %
4532 Table 2 ( Continued)
s i/ (mg-g')Y  Content"
Cleivar B ZHk PRGN eI SRR T
Total polyphenol Polysaccharide Anthocyanin Protein Chlorogenic acid Rutin
ffi%& Chasang 8.60+0.97e 16.83+0.91b 0.63+0.04c¢ 0.46+0.06¢ 0.09+0.00¢ 0.14+0.01¢
{3 5 %5 Baojing 5 11.51£1.04d 16.93+1.54b 0.80+0.04c¢ 0.46+0.04¢ 0.12+0.01be 0.18+0.02be
2k HZ Niuersang 14.04£1.59b¢ 18.22+1.13ab 0.71+0.05¢ 0.44+0.01¢ 0.14+0.01b 0.22+0.03b
M Z Heiyousang 8.77+1.07e 12.06+0.49¢ 0.82+0.07¢ 0.53+0.05be 0.09+0.01¢ 0.14+0.01¢
IR ZE Chaochangguosang 15.85+0.68b 17.18+1.22b 1.44+0.31b 1.02+0.06a 0.16+0.01ab 0.25+0.02ab
4:1#% 63 Jingiang 63 18.05+0.50a 19.40+1.37ab 1.29+0.08b 1.11+0.09a 0.18+0.02a 0.29+0.01a
522 30 Jialing 30 16.90+0.45ab 20.17+1.82a 1.77+0.13a 0.99+0.04a 0.17+0.00a 0.27+0.04ab
F1{H F value 66.00 = 24.58 s 64.62 118.90 s 33.14 18.66 #

D RGO R NG FRE R R TEAS [R] SR ) 22 7 B 35 (P<0.05) Different lowercases in the same column indicate the significant differences ( P<0.05)

between different cultivars. #** . P<0.01.

MIPE B RIRF ST

(R 3) Won  SARAED FRZHAH H, 9 AN RE S 2 i) fE —
N2 S T | HZB0RE S A 2T (P<0.05) 59 MR
2 Caspase—3 Fll Bel-2 & &3 T R, T Bax & s LI T-95

2.2

®3 FRERMBEZERIYAOAINENEERIREES T (X£SD) Y

BT A, R, RS 637 ¢ bk 30 AbFRAL MY M
R A 3 AR TR A i R A B T
TR E AN, &% 637 Al ke 30° RPN EE
TG PR

Table 3 Analysis on anti-ovarian failure activity of ethanol extracts of mulberry of different cultivars (X+SD)"

s #MZE & Hormone content HT-H & & Apoptin content *ﬁ,ﬁ]‘l:?ﬁﬁ
Treatment HEE/ Cpmol - 171) 22/ (ol - 1) Caspase=3/ B=2/ (g ity ex of ant-
Estradiol Progesterone (pmol - L") (pg-L7) apoplosis

IE % %} B8 Normal control 110.22+3.04a 0.65+0.02a 31.30+1.49he 1.37+0.02a 0.74+0.02b 1.84+0.11b
AN IR Model control 37.55+1.12¢ 0.33+0.01d 51.10+1.00a 1.80+0.04a 0.88+0.01ab 2.05+0.14ab
FH X HR Positive control 82.89+2.13ab 0.44+0.01¢

K4 ¥k Dabaizhenzhu 71.38+1.91b 0.44+0.03¢c 34.73+2.48bc 1.56+0.10a 0.86+0.10ab 1.83+0.18h
LT Liishenzi 48.60+1.30c 0.34+0.02d 41.90+2.99ab 1.55+0.09a 0.89+0.10ab 1.74£0.17b
§fiZ& Chasang 42.27+1.13¢ 0.35+0.02d 45.98+3.29a 1.70£0.10a 0.96+0.11a 1.79+0.17b
P13 5 5 Baojing 5 66.14+1.77b 0.46+0.03bc 35.33+£2.52bc 1.72+0.11a 0.92+0.10ab 1.89+0.18b
- H.Z Niuersang 64.71+7.33b 0.43+0.02¢ 34.27+2.77bc 1.58+0.12a 0.89+0.08ab 1.78+0.14b
HRIHZ& Heiyousang 42.41+1.13¢ 0.41+0.03¢ 45.58+3.26a 1.78+0.11a 0.96+0.11a 1.87+0.18b
i1 e 5& Chaochangguosang 95.65+10.84a 0.46+0.02bc 39.81+3.21b 1.65+0.13a 0.85+0.07ab 1.94=0.15b
4% 63 Jingiang 63 94.91+8.64a 0.53+0.04ab 30.34+2.74¢ 1.48+0.07a 0.67+0.05b 2.23+0.17ab
F:B% 30 Jialing 30 94.59+10.72a 0.49+0.02b 29.55+2.38¢ 1.75+0.14a 0.76+0.06b 2.32+0.18a

D Caspase—3; *KPERA -3 Cysteinyl aspartate specific proteinase-3; Bel—-2; B #fEL40 IS -2 B-cell lymphoma-2; Bax: Bel-2 AH3¢ X & H Bel-2
associated X protein. [F@F) A7) /NG F B F R FE A B 4 1R 0] 2% R i 3 (P<0.05) Different lowercases in the same column indicate the significant

differences (P<0.05) between different treatments.

3 itk fesib

R FIGE i 25 R Wos . A BRI T B b A
O SR SRR ER AT R A A A T R ) A 2 2
5 (P<0.05) , Hrfr, < 424k 637 F1° 57 30 LEHRIA M 254k 2%
G 22 Y 2 v T AR AN T 2 A A 2R S B
fE, EEEENR, R &R 63  FE 30 i BKESR
(“ Chaochangguosang” ) &1, L4 i it 8] (9 78 €017 3 5 38 AH

AT, UL A SR S A O o R B

5T A, AT (i 30F 22 B O 5 2 G AF A 8 J0UhE 40 A 1 3
B IS O, W1 Gt O SR R R S R A I R
HEARFERR" . ATFTESE SR R 9 ARk ALY £ IR B X
TR O SR A0 M LA B S KR A 3 a9 R
F 2 AR AR LE 5000, PR T2 1) Caspase—3 1977/
S, WP T8 AN 82 5 BH P B 4 D I R
X HRLAAR LY, < A% 637 Al B ke 30 BUME RS b RN B bt
J Caspase—3 S o E AR L, ULAAIX 2 A 5 Fp S At 2 I B
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