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Optimization of Ultrasonic-Assisted Enzymatic Extraction Process of Active Substances from
Asplenium nidus and Its in vivo Functional Activities
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Abstract: To improve the utilization value of Asplenium nidus, this study adopted an ultrasonic - assisted
method to prepare A. nidus powder. Taking protein content as the evaluation index, single-factor experiments
were carried out to analyze the effects of ultrasonic frequency , power density, ultrasonic time and enzymatic hy-
drolysis conditions on the extraction efficiency of A. nidus. Meanwhile, the hypoglycemic, hypolipidemic and
uric acid - lowering activities of the obtained powder were investigated in type 2 diabetic mice. The results
showed that the optimal technological conditions were determined as follows : ultrasonic frequency of 20 kHz,
power density of 1950 W/L, ultrasonic time of 10 min, compound enzymolysis with cellulase and pectinase at
the mass ratio of 1: 1, enzyme concentration of 20 U/mL, pH value of 4.5, enzymolysis temperature of 50 °C,
and enzymolysis time of 60 min. Under the optimized conditions, the protein content and soluble dietary fiber
content of A. nidus powder were effectively increased. Compared with the model control group, the high dose of
A. nidus powder (500 mg/kg) reduced the fasting blood glucose of diabetic mice by 49.1%. The levels of total
cholesterol, triglyceride and low-density lipoprotein cholesterol were decreased by 55.8%,21.6% and 28.0%,

respectively, and the serum uric acid level was reduced by 33.4%.
Key words: Asplenium nidus ; ultrasonic-assisted extraction; type 2 diabetes mellitus ; hypoglycemic effect; hy-

polipidemic effect; hypouricemic effect

HEC W
RAM, 5, T 5l A E P AR 5 4 B B AR AR IR LA AR R AR E ()] R S BT AL 5 TR, 2026,
47(16) :158-164.

PEF A B KR (2000—) , 55 (B0 BUEAFFE AR P50 o) - £ B LR
“AFTEE ARLEHE (1980—) , 5B (B0, Hef, Wit WF5E 07 1) B i ) U B 5 8 BERE A%



RRAKAR

RRtRSHR

2026 4£ 8 A
Fa1HEE16H

159 —

ZHAO Yongjun, SU Ruofang, YANG Jun, et al. Optimization of Ultrasonic-Assisted Enzymatic Extraction Process of Active

Substances from Asplenium nidus and Its in vivo Functional Activities[J]. Food Research and Development, 2026, 47 (16) :

158-164.

LR R BRISAEY) 44 55 55K (Asplenium nidus) | J&
2 A R R (Aspleniaceae) S HER R (Neoltopleris J. Sm.),
R AR R A=A, o 1) AR AR R 1 B
AR HS 2 5 R BFSE R 1L IR E IR U A
T, 55 95 Lo H A B, B A AR 75 1) 2 R BRI
W TR (R R, JUHR AR A A
R, P IR B B E SR E S ThRE
P O — A& BURGE T2 2R SRR ORI i B
Az i 3

B PR 9% (diabetes mellitus, DM ) 42— 2% UL N 49
WA ZE RLME BN , H 1B 5 3R 7 WA AR O AN IR B ) R
HCBTT | AR 0 Fr S0l il R LA ol Ay 32
FRAE, BL RS B RIH Z IR 2K 28 MR,
AI* =Z—/D7RedRI0L, Bl AT AR 35 KT 4 T b
PR C R ™ E A S R (R R . H A, BRI IR
7T R EE AR IRE TR YIAIT B 259677
TE G2 fif e AR 1 [ f 2y 7 A Z2 AN ROV, HAS 205 5
SR8 BT ORI K SRS AR ) K ARG R WL A
A 2w AN RN/ PR R R0 58 A AT £
AT AR AR, PR , DR SR A ) v i 16 EL AT AR 100
R R T2 T 201 356 P 4 I ) B Ay 2 2 IR 1Y) O 5 A
UL k7 LN SN 11k N I W= AWN
A R 2 W BT, AT A R e T 2 2 e b B R
FER0,

W) T35 A 1 53 A T ) JAT ) AR 1 2% R ) B, DAL
Py S ORI A W P o AE AR ) TR ) 25 T AR AN
A I A U B BN DY, (25 R RAER I
FORANR FCFE I KPR VA2 IR IS 28z
N T AR A= 0 A W R BRI AR Ok
LRI AR I 2 RV, 151] G P el B AR Al B
& HURMRR I S A B IS, 3 2R AR 15 7R 2o
AL FE IR [ | AP0 T R FE 2 4R ORI 5
PRI SRR AL i DAL 8 T 1k 1 SRy BRAEDS), R Ab
PR Ry —Fh Py 20 175 =X, AT i 2 AR A8 AL AR
FHRE SRR W) L Z5 4, A A5 b B = AR B B vh A=
TR & o A 52 S A gk o 7 T g Al T
P DR EE R T2 20, Bian ZFUSER ] 240
T A PR AR R A RO AR B4R IBCR  JR IR T
HXH BT A AT PE RS2 B A o Yang Z8001R H 75 il
Vg P AR 4 2 E 22 2 1 SR U O U LT R AP -

7 P AT A A LU 3 1 R ) 4 L R e 2R 2 4

AP PR ORI . AR A SR B Iz
T B U, O TP A B R ECLL 5ok B A S A
L5 4 U X 2 HRHE PR s F) ek LW LK B 38 B R e I,
A LR BRI 0T TR BT ST 6 WL AGE o R, AT As
SR PR 75 Al B B Ry im0 5k il 48 LL I, F 5
PR BB XS L5 1 2 1 ORI S £ 2 . A
SRR B, ST 2 OB PRI /N BASEAL , HE— 2L Sl
B b DT RETE £ it AP P IR BT R IR IR IR
DU A Ll o R TR B T R R e i 2%

1 #MR57E%®
L1 bR

fif 11 5 s PR A PR 25 A R () AR A
FR 2\ 7 5 4% IR A4 1 22 (streptozotocin, STZ ) (=92 ) (£F
4K (10 U/mg) RIEHE (50 Uimg) « 19 22 se bk AE AL
FHEAT PR 2 5 5 XTCO1WC-001 3% 3 {7 K} . XTHF60 75
R VT4 U I) B2 24 A ) T AR A BR BT AT 20 W) 5 Hl
= [ (triacylglycerol , TG) Il % 3 7 & . 43 IH [ B (total
cholesterol, TC) M »& 1257 & . &5 % 2 g & 11 10 [ o
(high-density lipoprotein cholesterol , HDL-C ) ill| & iz 7]
& K% B R 2 1 IH [ B (low-density lipoprotein cho-
lesterol , LDL-C) i & i 5% & . JR B2 (uric acid, UA) | &
BRI AU RS R IR ) AL B TR A
BIREN TooK LB 5 i sE g G-250(15 R 3 Hr k)
[ 245 8L L AR A PR A D
1.2 {53

BB AR IR KI5 (HH-4) - 5N T G I8 A R AL 28 A
BN 5 s REAL (1.18-Y928S) « JLBH AR A7 B 7 5
Jieke 28 S AL (LC-RE-5299) « Lt I JR IV AL AR B A
PR ] 3 B2 Ve R TR AL (SCIENTZ-10N) : T I 2 4F
PR AT IR A 5 £ 2RI 20 L (H1850R ) - i)
T S S 36 A T AT BR 2% ) 5 3R g = 75 il
(WKS100-2) : YLIR VTR TLRRAS A= WU BH AT FR 2 7] 5 Tl
FRA(M200) : i £ Tecan FE A ] 5 8480 WL 5606
JEH(T6) AU HT B A il F AR A BRDTAE 2 7l s RS B il A
AR ) < S g Al e ( 1) BE7 a M A BRA 7
1.3 S ahY)

HEVE ICR /NBL VLI KA s S bty , 48 HL K
5 (body weight, BW) (20+5) g, 4~6 J&# , 24 7714 Al
IE : SCXK (7 ) 2023-0017, T Jo 4% %€ 9% JEL 1A (specific
pathogen free, SPF) JR35 T IR SR,



2026 4 8 A

160 FEyEE16W ﬁﬂtﬂﬁ—qﬁﬁ B F#AR
1.4 Ik MR A B AR B ER K . SEER RN AL 0 /N BT L H AR AT

141 hgpymab e

et ol 5 bk v, UK 43, F 80 °C NaCl i
(19%) R 2 min, HFAT R E A REFIHKES,
B oK o ROl J5 i B R REHL, HoRhiR
b 1:4 (g/mL)MAZEIEIK , 7850 Wi il 45 LU 3 ST 3
1.4.2 B SRIUL IR 4

IO TR A O, R F R AR =R i A E AT
A BRI, SRS A 2 A 8 uE R A L ki
2 WA o PRI U8, A T P R U T, 28 e 2R Tk 46 )5 VR
+, AR LIRS R
143 HRNFRAEIT

PLEE U & i PR A8 b, AL S b B S
el A AR BN 20,28 .40 kHz ; B8 A5 I a5 BN
0.5.10.15.20 min; T % FF % & 0,650, 1300,
1950.2 600.3 250.3 900 W/L; LL&E (i & & A Febril
AT 25 Ak, X AR 7 TG R P 7 T A A X
A T A 4 Fh AL BE 5 B R R P R A B B R i A
BIHAE T 2350 LT R PR & 4 4 5 i R HR A Ak
R 7 Al BB A SR, X LU AT 2 2R I T A | B 1 A
A 7 T B T A4 2% R T A R 7 i B A R 4 R A
PRITVE B R R R B T2
144 HEAFEEANE

27 Zhang SO I 1R F 25 5 2 i 1 0 2R
F S . Z g G-250 7EM R W 5 & 1 R
ghA AR R o, FLE A8 U R R R A W TE 595 nm
WA T IO 58 A & B UL H, 2 hil bR il 22
RN SR (V) 58 A& 2 (X0 MArEM &L e v=
1.015 9X+0.168 4 (R2=0.996) , AR #i5 br 1 #h 28 115 i A%
i AR BT & 4
1.4.5 AT VERE 25 4 & 0

ARG B A4 5 2% GB 5009.88—2023( &
st A [ AR E B TR A A D )T E
1.4.6  /NEL 2 BUBE PRAR Y (1) 457 5 4321

7% Liu S ITE I EREEG . 48 HU/NRGE
NPEGRSE 1 JEG  BEALSY R a8 AL AT, 25 L A1 %h
T R, WSR2 TR R TR, RISE 4 JE S AR
ZH/INERFE 35 mg/kg BW 38 SE 3 d — WM ZE T IR s v 5
AT IR -FT S R AN 28 i ifk (pH4.4) L 1 89 0.5% STZ ¥
T, Ik S = B TRDRHIE 3R 5 25 (AL /N B S 45500 2
FPAGE IR - 158 R N 2 PO, Ak 5 Sl AR R IR 3R . 2 A
PRI L) 2 B T s v 22 XS P i, 72 h i
B R I A AR SC) 22 25 B 1B, KT 11.1 mmol/L
R R i AT o B A A T /N R, BRI 3 1 3 4 < A
RN RAZH | 111 J5 4 O I R) 12 41 (250 mg/kg) A1 LL IR 4
B s ) s 4 (500 mg/ke) o AR K A FH 25 41/ R A%
0.005 mL/g BW #E IR 254 , 75 141 RIS R X) B 24 /)N Bl

SYAbR T AR S A A A/ INER A R OK .
1.4.7 /NS | IUAE B I 375 6 B A4 0 22

Z: M8 Chang 5520 J5 % , 55 ) [ 22 B[] FR 2t /) BR
R NS EORESIK 6 h o, i 5 55 R R i vkl
FE 45 4L/ B 23 I8 1L BE (fasting blood glucose, FBG) .
BFEJR 1SR 4 8, 4 JA2h 2525 o5 A SR MRk Hi i
Faiin T 1.5 mL &0 T IR FHE 30 min /5,4 °C
3000 r/min B> 15 min, B35 % B R L7 , -80 “CI%
FER5 o WIS, S00HE 6 F A FE /N BRI 37 R i v
TC.TG.LDL-C . HDL-C 1 UA 7K FHAH I A3 5] £
HEAFIAE o
1.5 #diaba

TR B D EE 3, SRR bR e 2E R
71N 3 I SPSS 26 B4 EAT B 3B s Y Origin 2017 %1 f4:
fEK,

2 HR5HH
2.1 PRHEEL
2,11 PR R T AR

7 AR R M B G R P 2 AR SO A — S S
S, T E R PR R R A R R A i M) o B R
R4 A [] P A L I B IO AR T e A
LI 1

AR/ (melg)

20 28 40
Rk H
ARVNG PR ZES B, P<0.05,
B1 BESEMUFRRYESRSENZIE

Fig.1 Effect of different ultrasound frequencies on protein

content of Asplenium nidus extract
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Asplenium nidus extract
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Fig.3 Effect of different ultrasound time on protein content of

Asplenium nidus extract
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Fig.6 Effect of the extract of Asplenium nidus on the body weight

of mice
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Fig.7 Effect of the extract of Asplenium nidus on FBG of mice
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Fig.9 Effect of the extract of Asplenium nidus on TG levels of mice
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Fig.10 Effect of the extract of Asplenium nidus on LDL-C levels
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Fig.11 Effect of the extract of Asplenium nidus on HDL-C levels

of mice
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Fig.12 Effect of the extract of Asplenium nidus on UA levels of mice
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