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= RAEYFARE R F; COL- T ELISA 7] & | 3
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20 min FYVRAREE AL 15 95 5L (R HE 20 o/ L &H H R
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R 25 88 7K B & 734 nm P K A0 W6 N
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IV, 28 v BERF DUAE i . 18 3 IR R,
R Z YA 150 Wi o B 4L (B + 7 DT+ IS ) + 2%
PR ) R A 2 B+ o DUV + 52 PRI ) T R
Y (BB +ZE I+ IR ) o ST AR S 1 00 T
Xof N % 0P YRR E 15 min, B 5 RIA 2 v,
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FH PBS ZZ il np gk 2 W, 25 VAL 5 52 L ¥ A
100 pL BRI FRIL, AREH 6 h, RS, LR U1%
ZAFIFIE R UVB BT, 25 A T BEGT, 2 413
R R FRAAWER 18 h, FE AR FR 5, A PBS &2
MR YR 2 Y, BALINA 110 pl & 10 wL CCK-8 1Y
FAbdE SR, E 1 h J5, T 450 nm 3K AR E
OD  #E LTk UVB 24 F 6, A fAEG R
XN

IAFIE R = (0D sy /0D sy ) % 100%

Y1—Y5 #Eah I W BRI 2 IR 3R CCK-8
JkiAT

2) AR SRR AR, B HEFF 4 LA
2.0x10° A/ mL B EHFPT 24 AR, B4l 1 mL, I H
12 h ZHMEIGEE . e o8 2153758 AT PBS 92 vl
HE 2 K, 2 HAL(BC) AR (MG) £ A 1 mL
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KRR sk + AT UVB BERUR D) FESAL (BRI
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X 45 2H ) 200 M 1 T YR A T ARSI, 43 BT 4% 2 440 B A
FACEHAR DG HE 0 2R3k K-, APEAG A 10 & Ak
B RETT .
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WA 1) EB R S AR, BT S iy
L 2 T T A K2 I SO B {1 T REAS:
D 18 B 22 51 23 e (L E SR 5 . JCZX11-2310-
7)), SEHARAE AR G (o [ S 00 sh ) A B AR 91) K
] [ 57 T AR AIF S e 5 0 2l ) ) 3 5 A P i e )
A AH R

S R BUATAE 18 ~22 ¢ Z Ay SPF 2%
2~4 Jai% Balb/c BREL, 7325 O IR (Cirl ) 2H AR
(UV) 2 &5 H R BT (NC) 241 i R — %
(YCC) 4, s 6 K, AR A%k 1,

SIS RBE T N 22~ 24 °C, AR EE
40% ~50% WIS %544 12 h, B H 124 9.00~11.00
], T 27 J& 7] s BRSO 28 AR 4 (UVA) Fil UVB,
UVA BESFIH4 100. 8 J/em® 247, UVB B85 5 &
H10.8 J/em® AiAy  SEHRES 4 ]

RO 1 mL LTS E 428 0. 04 ~
0.05 mL/cm® ffi I, ¥ 5) Uk 4K NC 4R YCC 4%
HRR B 00T Rk

k1 BRI L T X

Table 1 ~ Grouping and treatment methods for
Balb/c nude mice
Zibl b P72
Cul 41 AR IR AL B
Uv 4 HEAT UV R, A TRIRAEAT L T
NC 4] HERT UV R VR AR VS i s 55—
R I A R
yoc 4 HEAT UV I SRR 5% (Bt 7450

U B — R TR R ) SR Al P

DRI H A JE — A7 28 B2 K 4 BK B (TEWL,
g/(h - m®)) MFZKIT & (SCH, a. u. ) FIE K5
PEFEBR (R2, BLBER/ % ) K]

2) B RRAEBRSEN E . AE 0 4 A UV Ot
AR FEEASTI [, g J — P B T 000 S ARG 3000 4 L B Tk
SCH . TEWL F1 R2 , % 4% 4 18] Bz WA 25 572
1.4 #HiEaE

% Jil Excel 2021 J% Graphpad Prism 10. 1. 2 #{F
ST, RS E 3 IRPATIER,
FIBARI UL CEE bR 2 ) T, RA LR
N2 AR Z B 22 5, + (P<0.05) | #x (P<
0.01) ., ##% (P<0.001) , ###x (P<0.000 1) FRTE
ANIRVEF X AN 25 HA S EE L,

2 GERIE

2.1 REBRmMEWEESF

Bz R AL N O B TR N ROS a3 B, 51 &
R i Ak R TSR & DNA #4405 , 1 i i 3R 12
JER M B AN T (An e B A 1 L SR AR ) I S R
ffRF- A5, 2 175 R A% SO 5 M T R 0 15
PRS0 TiBL S A o R e  BR O i ROS, 27
SN R Bz TR 0 A5 43, 2 AT R B A R SRRk
IS PRI, Sk Ok LA A B0 T A g e R -
TN G R, AN IR A T 5 20 R RS il okt
DPPH 1 ABTS" H i £: 09T FR AR, 45 R WK 1 F1
P2, FE LRI 2 w2, & BEVRORE S AP R AL T
P I Ve BE AR | FLAS [RIRE it ) BT S AR M A7 A
W2 Y2 P AL IE R R, 7 10% 1k
TR 0T X DPPH F1 ABTS® [ H 35t 4 75 B R 4 78
90% LA I, t 2 v T AR & BRI Y2 fig Rl B Ak
5 BRI P RRTAPE 5 K P i T8 ) Pl 3, O 58 0 M R
AL RIHOK T o X 5 3CHR[ 17 ] 08 1y 45 R 8 —
B, YH RS R AR, T AR AT e
RAEHAEF, Qs RO AT R S H B B
WA J5T P I 384 585, 32 T T R T VR ) Bt S AR T
PE, X — &I A Ja SL R 5T T 9 R B R0 Y i
Fnil SR PR EE T I m
2.2 AREREEEAREINGIEES T

Bz R B AR B R P ) SR R S A LR B
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B R TRV it Xof 5L 2 10 6 400 T 38 A S L TR 3,
Hop s« R85 Y1 XL, P<0.05; ¢ £n5 Y1 Xt
b, P<0.01, HHE 3 AT, 25 FF dh o s vk 2 gAY
TGP 22 5 0 3 A KRR (Y2—Y5) By 3k
BABHIH R R E S TR R (YD), Hh Y2
(10 S B P AT R 0, 38 69% , BV IFOT R
B R RETE 2 T B R AT R A TR R RS 2
Fi A AR s PE R A 7= 1, v 3 43 1 e 1% 38
LT 2 Tl M A7 L B il A G 4 T A
AR TGS 170 o B 5 b 24 B 2 R T T R
B AN AR A5 U R 2F— 2P AR i X 2k
TR A S R R Y2 i T ST
A B AT )T A 1 T A S 8 1 D ) i

2.3 UVBiES HFF REBHURERBLIGER S
2.3.1 CCK-8 REREKMAER i CCK-8 &
e UVB XF HFF [ %8 4 55 &, 18 4 20 A7 06 R K
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Fig.2 ABTS" free radical scavenging rate of Cordyceps
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T 80% 1) UVB 48 55 5 1] T J5 Se A M 82, 45 51 I
Bl 4, HIE 4 FIHLUVB 55 &7 0. 13 ] LU R,
X} HFF JEATC A0 Mo 88 M, R IL AR SCiE 8 UVB %4
FH 0. 10 J A10. 13 J HE4TIE 2525,

2.3.2 COL-1 % MMP-1 EBHEMER COL-1
VE ]y Bz R A ML AL B (ECM) IO S5 M B 1, oo
SRR AR YR RF R IR 24 50 e M 5 e P Y OC
SLht; MMP-1 AR PERE R COL- T SF IR AR 1, 4T
W ECM A 155 B St 1) sh 2575, sk 4 808 i '
I, COL- T &5 MMP-1 43 W25 Ak 2 214k iz ik
A KT Ak BB LS bR, UVB 1%
S HFF Y6 EBA AL R COL- T Al MMP-1 5 2 K6
SRR 2, RE2 A, S HAM, M UVB 48
S 0.10 J 8 0. 13 J B, COL- [ & & 1K,
MMP-1 &4 THE, B8] UVB Al DL HFF 35 i
HYhRE M 0.13 ] iF, COL-TFI MMP-1 & 78
FRACHA G, DRI S 225090345 0. 13 J /EA UVB £
R o

KEERAE S COL- T A1 MMP-1 & = K6 2%

PETE R %
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S 3 R & Bl R B0 R
Fig. 3 Elastase inhibition rate of Cordyceps militaris-
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Chinese medicinal combination fermentation broth

111

0.08 0.10 0.13 0.15
UVBSEHFIR/T

B4 UVB# 3 HFF St R
CCK-8 %42k JE A 25 R
Fig. 4 Results of CCK-8 safety concentration

95¢
90+
851
80+

AR 2%
S

assay for UVB-induced HFF photoaging model



M, F W ERN W KBASHNRAL LRI MBE R BN - 139 -

#2 UVB # % HFF £ZALBEAR 6 COL- T Fo
MMP-1 &4 45 R
Table 2  Detection results of COL- I and MMP-1
contents in UVB-induced fibroblast model

4151 COL-1 &dt/  MMP-1 i/
(ng + mL™) (ng + mL™)
ZHA 15.62+2. 24 0. 14+0. 04
UVB #4514 0.10 ] 10. 88+0. 75 0.27+0. 10
UVB S 5I 0. 13 ] 7.34x1.34 0. 45+0. 09

VLK 5 FIE 6, « FIR 5 MG XT L, P<0. 055
RRE MG X, P<0.01, 5 BC ML, MG 40
COL- I &A%, MMP-1 &1t T, DR B R
5 MG MIE, B A4 COL- T 7 & i & T,
MMP-1 75 i i 25 J A 33 3R WY i ol 5 — v 245 0L )
P 1] 30 e XU 9 45 COL-14 5 MMP-1 433, B
{2t COL- 1 & B I M il MMP-1 3F B 73 W6, K &
ECM )6 18— R VA, 2 i R R B BUE L, 31X
5 RER Ty ml o A B SR A B0 MMPs 3 1 |
RAEBU O (B ST LA A RESR 4L R, Y2
T AT ROR X T RE S Y2 o R | H R
B A H RIS R A S R 2| IR A AR
W 0 B R A 6. B R VY AT 5E v B
ROS, /il MMP-1 43 & #EHU A i %
WU BE 5 T NF-«B 38 BRI H UVB i3 59 5
JR 4 @ AR IR A, fE0E COL- 1 A& IS 4 im ™
TS H AR AR R A B JE AR R S Y2 1Y
BBV REAR (620 22 1 1) S S0 TE B
2.4 UV ZENRRERRGERRMENRXE
Rath

TEWL J2 S W5z IR e W 5 Bk i A% A8 b .
e i s £ S5 2 R S5 XU — 5 400 B 45 A A A,
EAIE 55 A T2 B AT A Ak B R 2 i ) B o
HEZIRRIT | (7K 43 26 36 B S Wk, 5230 TEWL Tt
5o SCH ARRAITZ KR 1, MM Bz ik AR PRI
¥ (NMF, Gnz B8 | IR K ) 5 18 5 e B i) o [ 4
FH TG Ak 2 3 5 U R R > NMF &, I
IRRg B 1 K TR, SE TR AIC SCH ., Bz Ik #pE
LB 2T 2 0 2% S IR AR R AR EL A G, e
A 3o PR 0T 4 e B R (4 MMP-1 MMP-9) [
fiff LT 2 55 B I ] B BEL A e D A8 Bk A R e &
SEUL R TR

12-

—
(=]
T

OOL- | &&/(ng'mL™)

(=) N + (=) (e
T T T T

il
A5 ABatfs Tt COL-14F%
Fig. 5 COL- I content in the fermentation
broth samples

Zx BEE Yl Y2 Y3 Y4 Y5
4 5l
A6 ZBritsmF MMP-1 4%
Fig. 6 MMP-1 content in the fermentation

broth samples

UV ZFEX/INER TEWL  SCH 1B ik 530 11 52 il
WK 7—E1 9, W IE 7—& 9 Rl A, Cul HAE 4 AN
TEWL SCH 1 K¢ Jok 3P 1 B AR AR5 Foe | IR IE
Bz KA B B RE AROK AR ) BRSSOV 4
NC 411 YCC ZHB UV RESTET I ZEK  TEWL 5256 B
BT R ZE SRR UV 4>NC 41 >YCC 4, SCH #54%
RREATS, B BR R W 25 T B i 5 UV Ot AT i fid
RAEACREEL AR, , BB e R B 454 5 ECM £t
A, EmE1 & TEWL T+ SCH R [ Bk AR G 22 i
B —20 500E T UV SRR ), YCC
I TEWL Fhi 8 B U AR T UV 451 NC 41, Ui
Y2 ] SE G A S 0 AR TZ s T A, 4
FERg TR B S Bk 5 A T HES Bl K R oK 43 1)
WK, BABE KRB IIRE ; SCH N R 2 B 1. 55
F NC 41, Ui Y2 Bef i ARG 1 A ksl
HI AR R K A RE T, R oK T e i
s B R NC AT B S 0003, 45 i i o1 S 58
Y2 X MMP-1 Z3-Af 4l K COL-1E e sV EH]
PENHC AT BEFEARS ME i ] MMPs 54k, 023 15 5
S 2T A5 19 LRSIk, DT B3 R R AL
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=

T 200 o Culdl AN
:'\/\f 15. + UVH ) e
Lo NC4A

YCCH

2
B 6]/

K8 UV kg R SCH #1%m
Fig. 8 Effects of UV stimulation on SCH in mice

70 -
60 - J\
50 L A\ . W/
\\ "
S 40 \‘\\\1\\
IS TT—
=301 e
——Ctrlél S
20+ fUVﬁ_ﬁ ~Sa
10 NCH
YCC#
0= 1 2 3 4
B[R]/

B9 UV Ry ORI 3547 89 3 8
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elasticity parameters
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AW LA R A B R AR H R
ANSZEn =RZEnE B A 4 R 2 bt SR I
AN K B AR A 53 5 i B R R (Y 1—
Y5) , I VGE 1+ DPPH I ABTS® [ Fi 5L 3 R S 56
A B PR SE I UV 155 HFF DG ki &
R Ot B | R GE VR4 5 Al U & R

ML LAk BBt BB BT, dRE
B i b e~ R R R (Y2) TS I IR R Pty 3k
B A iE 2E , %F DPPH A1 ABTS™ [ Hi 3 135 %
i T HAY 4 dHRE A NP 1 A3 R R
oz vl B 2% EIE UVB #5145 HFF ZiJfd s COL-I
B K, R I MMP-1 [543 i 5 76 44 UG #4k
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Evaluation of the antioxidant, anti-wrinkle/skin-firming and photoaging repair

activities of Cordyceps militaris bidirectional fermentation combinations
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Abstract ; [ Objective ] To develop fermented combinatorial products of Cordyceps militaris and explore a novel
strategy for the efficient utilization of rare Chinese medicinal herbs. [ Methods ] Five fermentation broths were
prepared by submerged liquid fermentation combined with the bidirectional fermentation technique of Chinese herbal
medicines and fungal strains. These included a C. militaris monoculture broth and its combinatorial broths with
Glycyrrhiza uralensis, Panax ginseng stems and leaves, Panax notoginseng stems and leaves, and Dendrobium
officinale. The antioxidant, anti-wrinkle/firming, and photoaging repair capacities of these broths were evaluated
using DPPH and ABTS" free scavenging assays, an elastase inhibition assay, a UVB-induced human skin fibroblast
(HFF) photoaging model, and a nude mouse skin photoaging model. [ Results ] The C. militaris-G. uralensis
fermentation broth (Y2) significantly outperformed the other broths in DPPH and ABTS free scavenging activities
and elastase inhibition rate. This broth significantly upregulated the synthesis of type I collagen (COL-1 ) and
downregulated the secretion of matrix metalloproteinase-1 ( MMP-1) in UVB-damaged HFF cells. In the nude
mouse skin photoaging model, Y2 alleviated skin tissue pathological damage and improved the arrangement of
collagen fibers. [ Conclusion ] The C. militaris-G. uralensis fermentation broth exhibits excellent antioxidant and
photoaging repair activities, thus providing a new direction for the development of functional C. militaris products
and the efficient utilization of rare medicinal herbs.

Key words ; Cordyceps militaris ; Glycyrrhiza uralensis ;submerged bidirectional fermentation ; antioxidant ; anti-wrinkle

and skin-firming ; photoaging
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