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Abstract: Ponciri fructus, the unripe fruits of Poncirus trifo-
liata, are widely used in oriental traditional medicine as a
remedy for inflammation, gastritis, emesis, digestive ulcers,
allergy, and dysentery. To study the anti-wrinkle effects of
Ponciri fructus extract (PFE) containing flavanone glyco-
sides, PFE was fermented with Ganoderma lucidum mycelia
and its biological activities were investigated. In Ponciri fruc-
tus extracts fermented with G lucidum (G-PFE), polyphenol
content was 1,021.00+0.50 pg/mL and flavonoid content was
589.4140.21 pg/mL. G-PFE was found to scavenge 1,1-diph-
enyl-2-picrylhydrazyl (DPPH) radicals and superoxide anion
radical by a dose dependent manner, respectively. G-PFE
showed higher antioxidant activity than that of PFE. In addi-
tion, the photoprotective properties of G-PFE was tested in
human dermal fibroblasts (HDF) exposed to UVA radiation.
G-PFE inhibited the activity of matrix metalloproteinase-1
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(MMP-1) and showed a dose dependent decrease in the ex-
pression level of MMP-1. G-PFE also increased collagen bio-
synthesis in HDF. These results demonstrate that G-PFE could
be useful as a potential cosmetic ingredient for anti-wrinkle.

Keywords: Ponciri Fructus, Ganoderma lucidum, Collagen Bio-
synthesis, Matrix Metalloproteinase-1, Anti-wrinkle
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5] 1 8hi o] 7} Sof o] wheh gk el - 2tel
AL AT 22 918 QU Apef) Of 3 WA SHE 914 Bk T
v, 3], 249 Ao o] w542 13} (photoaging)2}
a1 e} [1]. 2H9) A (ultraviolet)S ) FoA 32 Yol 583t &
A AAaE (reactlve oxygen species) 2 A A A A ol 8] 71A] Al
SAY AAE SO RN D BAZE LA o}_ 23
3} 2| HHAL, Th A DNA 59 182 B3} uk-3-5lo] o]k
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Shz A9 714 FoARoR 4 Tl Hejas
(matrix metalloproteinases, MMPS)Oﬂ o3 H3El= FQ 7|
A gkl 2o| o) 4], MMPsi= 350 25 A2, 4ol
EE BT B N Z2E 2R 8 EHw, AR 71A] oF 209
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& 3} Qlt} [5]. Brenneisen 5 [6]2] o]l ©
A9 24 Akl o3 3] %) o] MMPs 3
of 235 el Feka 53t 2L xS 7]
< v A, MMPs7} 1= 3}of| uf - F- Q.
e AoZ UHA 9t

A4l (Ponciri fructus)2 2-3F7} (Rutaceae)of &5t A=
5 9) BRI (Poncirus trifoliata Rafinesque) 9] o] <2}
5~6ol 1~2 em?] ofF Gul 5 Ao A STt
S ALgate, el 5 olvte] ZAol A AuEc
(7). Ghofstol A A A& 71 o} B3 W, 5, A5He
Y TS SN AFE HHOE AL E Y 8] F
= Aol B2y A4S Foren 2 (9], FEAE
10], RHQFER [11] 9 W2kl A4 oA 28 [12] o] Sl
Aoz QA o,

] Al of| = flavonoids 4] © & poncirin, naringin, hesperidin,
A-FAE S 2 limonen, linalool, camphene, alkaloid A 5 © 2
skimmianine 5°] 3+-5-50] Q)= A0 2 H 1w o] Qi) [13-
15]. Poncirin Citrus < 4] 5ol A &3] SAE= 9 4&
© 2 flavanonei7ol| &5tn T2 #5A4 p4t7] e 3 o
A (glycosides) & el & £ 3tc}. G-AHE 2 2 = naringin, hes-
peridin 5-°] 913 T159] HuFA| (aglycone) HE]Z isosa-
Kkuranetin, naringenin, hesperetin 5 ©] 7}-55}t}. Marotti 52|
Aol WEH FEMSS ol A S vujEA = Agh
st AEgdo] STt = Ao = A Utk [16-18].

weba] & Ato) A= BotAE, FASHAEE, W 2 A2
& 5ol Hold RIFEMAE ER2 2T &38k= 4814
ol AR WA (Ganoderma lucidum) -A1A) [19]18 T EAF=2
AHgsto] AEHS AN F2ES Az Az B E
2 TR el ikt &4, =
el e d S a3 MMP-1 2 A8 &3t 9 MMP-1 %
d A aE A5t TN 22X Y 7S A
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2.1. FA &5, A= v g L Ao

3 A0l ALGE B A - %23l (Ganoderma lucidum
KCTC 6729) AHAI2 A=A aotel 79 A Al
(Dacjeon, Korea)el|4] et} ALgsteict. Al4lote] 23]
270 4 325k AR 75 41801 A 1= Modern Tissue Te-
chnologyA} (Seoul, Korea) = -] -} 13l c}. -1 7 Abgt
H M olN 325 DMEM/F12 (3:1) v R]of] 10% fetal bovine
serum (FBS), 1% penicillin-streptomycing % 7}5}¢] 37°C,
5% CO, 270 atol| A] wioFataL At v eFat 5 6~10 Al Al
ZZ A o] §stort. Zetll AFS 98l Procollagen
Type I C-Peptide EIA kit (MK101, Takara Biomedical Inc.,
Shiga, Japan)E U 5te] ARE-5FTH MMP-1 A=k 918)
MMP-1 Biotrak™ ELISA system (Amersham, Buckingham-

shire, UK)S Y3l AH&-35F Tt In viro MMP-1 24 A
eyt S ol ALE FdE2 o] A DQ collagen,
collagenase, 1,10-phenanthroline (1,10-PT)+ Life Technolo-
gies A} (CA, USA)Z F-E] £{J5}t0] AFE-31 T}, 3-(4,5-dime-
thyl-2-thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT),
DMSO, 1,1-diphenyl-2-picryl hydrazyl (DPPH), bovine serum
albumin (BSA) Y nitroblue tetrazolium (NBT)+= Sigma-
AldrichAF (MO, USA)fl A Z+2t F-Q)5ko] ALg-3t3iTh 71 9
AGo) AHGE BE AFEE AF B EF AR T Ysto]
ARg319 .

22. AL FEEA=

& Aol AR AL 2 A A E A Ul 2o A el A

FAstol Aok A Astel S AT A4 100 6 SRS
ILE 3A7H4 38] $55% F Y2 sho] S (Whatman)

45 01347 2 0] 3k5}9I} ol THE 2 HE-S 50°C o] Shol|A] 7t
P55 9 22T T, 181g (& B1%Y F2ES
Aot 4 1xE 10g2 S5 1 Lof| §3fisto] x| =
Z5 (Ponciri fructus extract, PFE)2- A 23} i th.

23.JEAG AL FEEAR

AR H A FAA|Z potato dextrose agar (PDA)7} & A 33
of AFujeFsle] 4°Cof| Hsto] 17 nfet A o ul oFs}o]
AHESFSITE A7) AP A o A Al e FE FAAE Tt
Ao FAssto] GO R A FEFT 4o
B WOk (0.3~1.0% (wiv))o] EoHE v A|of FAMAL +F
A7 5% (viv) B =5 g5t & A x o A & 28°C,
344 150 rpm &) 2 0. 2 647t v Fa} it vl 5wl <
Ho 2 HE GAHA FAAE AAT ok Y= A4
%5 (Ponciri fructus extract fermented with G lucidum, G-
PFE)& A %814l

2.4. B-glucosidase 4 &3

i FE FAMA FAA 9 B-glucosidase®] ]S 24A17F
2802 W Fal e 3)4stel 2 skt AH o] W 4
SN 0.5mL, 100 mM acetae buffer (pH 5.0) 1 mL ¥ 5mM
p-nitrophenyl-B-D-glucopyranoside 0.5 mLE z}2F Wil &3+
3 Th2, 37°CA|A] 3027F BhS3HSTE 0.2 M NayCO, -2
2mLE o] ¥h-2 $27 400 ol 4 FHEE 2A5}
St B-glucosidase®] 4 1 unit= 55 1 umol®] p-nitro-
phenol& 333k & 230 2 ol sscl.

25. JEAF AL FEEY FEHJE QA

251 F EFouE gF ST

% Z99E SgEC g2 Folin-Denis 45 [20]S ¥
sto] A5ttt &, A5 3 AE A& 1 mLof| 95%
ethanol 1 mLe} ZF 4 5mLE 7[5t 1N Folin-Ciocal-
teu's reagent 0.5 mLE g o] & & o] 31t} 5827 v A5 5,
10% Na,CO; 1 mLE 7Fet &, 725 nmof| A 1A]7F o] fof &
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FreE S5 olnf & E2]Hs IS tannic acid
o]-g3to] nlg] ATt EHIFRA LR E SHitste]
EEit

252 & &g H o gl Sy

% Z2tE 10| = 72 Moreno 5 [21]2] HH of oJ3 =74
AT ZF A& 0.5 mLof| 10% aluminum nitrate 0.1 mL, 1 M
potassium acetate 0.1 mL @ o|§H-2 4.3 mLE 7}5to] &3815}
AL Ao A 404 Fet AT F 415 mmol| A FEEE S
gkt o] W F Fehi o] & 9hekE querceting: ]85}
of 23t R HF I O ERE FHAbsto] At

2.5.3. HPLCE o] & 8} flavanone aglycone &3 ¥3} H4
PFES] £A)3}+= flavanone glycoside?l poncirinZ} G-PFE]|
Z7)3}+= flavanone aglycone?] isosakuranetin®] ¥ 315 291
3171 95Fe] HPLC (Shimadzu, Kyoto, Japan)E A A| 514 th.
HPLC B4z 78 t}e3t Zt} A<%7] PDA detector, 2=
T4 289 nm, 24 2 Atlantis dCjg (4.6x250 mm, 5 um,
Waters, USA), A& F3F 20 uL, < 1.0 mL/min, ©]FA)
&l 2+= poncirin®] 7 - W &H-2:0.3% UAHEH O EYE
2 (20:60:20, v/v%), isosakuranetin®] 73 -$- | §H-2-:0.3% 21 AF
Lol A EYE H (25:45:30, viv%) = H-A 515t

2.6. F4HsH A

2.6.1. DPPH 2}z 27 g4

DPPH 2}t]Zho] tf 3t 24242 Blois [22]2] W< HE
o] 24345}, zF A] & 20 uLofl 0.1 mM DPPH 180 uL=
S EE 5, 308 B A ThE 560 nme] A FHE

°
2 275t9lth. DPPH 2thz 2752 [(N2E H7k5HA
Fe YaPY FYE - AR WG WSRO FFE)/

A2 B4 ghe e FHE x 100] 402N

2.6.2. Superoxide 5-0f2 e}z 24 Z4

Superoxide 202 gt]Z A A A2 Okamura 5 [23]9] &
He ME st S5kl &, A& 20 pL, 2 mM xanthine}
0.1 mM NBT &%+l 160 uLE ¥ 17, 0.05 mM EDTA7} &+
% 50 mM potassium phosphate buffer (pH 7.4)0]] <1 xan-
thine oxidase (0.5 unit/mL) 20 uLE 7}5}o] 37°Col| A 30& &
Qb BESAIFATE. 7] o] 2.5 N HC1 80 uLE 71ske] W3
F A A1 7] 2L 560 nmol| A &34 =5 =251 T} Superoxide &
o2 #tZd AT [AEE H7FsA 22 29 &
BE -AR5E 7 RS S85)/ ARE HTISHA
O AT FHE x 100] 40 24 H Fahict.

27 x5 57

AIE 54 MTT Aok o] §3f0] Al AERS 2ohe
Mosmann [24]9] #& $1g5ke] A A8}t HDFE 2x10°
cells/well 5 == 96-well plateo]] HF3t &, ZF wello]] A| 2 &

Folste] CO, Hi 7] ol A 24A17E v st ek MTT -9 (5
hg/mL)S H7FSIT 4A17E Q4 Belate] AHEolE Al
3}aL, 100 uL acid-isopropanol (0.04 N HCI in isopropanol)&
7K &, 24 9] formazan©] -§-% %] =5 5}¢] microplate
reader (BioTek Instruments, VT, USA)Z 565 nmoj| 4] &34

£ 24319

28 ESAPRAY 3 29 SF
HDF vjofol WofA B4% = Fepal A3 J == Pro-
collagen Type I C-Peptide EIA kit (Japan)E A-8-3}¢] =43}
Ak =, A ZE 2x10° cells/well ==& 6-well plateo]] 2=
3] CO, Q7] o4 24417k okl ot Al 22 8% A
AR B SR 5j4ste] Hrhe %, 24417 271 o)
oFsteict. of4) o0 2 ALEE W]Ehl C 1762 g/l
9] = & A7IslAch &EE &4 (mouse monoclonal anti-
PIP)7} coating%] microplate®] ZF wellof antibody-peroxidase
(POD) -§-H 100 uLo} vl OF A5 = F5H 20 LA W 1
2 ERgt o 37°Coll A 3AIZE Whg-ak Tt Al A8 2hEAl
(wash buffer)= 43] A& 3%t o}, 714 &9 (3,3,5,5'-tetra-
methylbenzidine (TMB)/H,0,)& Z+ wellof| 100 uL& @11 A
2 (20~25°C)oll A 1547t §ES-83I T 1 M H,SO,2 B3
3] A 5, 450 nmof| A B = E S &

2N it REFAHORRH AR FEE 4HE

Ol ox o

H
%A

2.9. MMP-1 &4 A3 53} =4

Al &0 MMP- 1 84 A8l A} 5742 Wang 5 [S]°] AH&-SF
S oFE M sko] AAISEAT &, ¥H3-2h5-9 100 pLo]]
DQ collagen (0.25 mg/mL) 20 pL, A| & 40 pLe} 0.5 unit col-
lagenase 40 uLE H7FFGAT. oFa, A-olA 20273 3 3,
3243 =7 (PerkinElmer, MA, USA)E ©]-8-8to] &3}
%495 nm, W= 515 nm = F3FgES S, 2
o TAo| o4l v Bl ol £ Hobstol @
e 245ttt 4 HEEoRE LI0PTE AHg 8l 2lc).

2.10. MMP-1 2l A8 53 24

UVA ZAjofl 93] $E55 MMP-1 Wl Asfas 242
MMP-1 Biotrak™ ELISA system (UK)S ©]-&3} enzyme lin-
ked immunosorbent assay B} © 2 Al A3} T}, HA] HDFo|
UVAE 2ARRE 3, AR5 A2 sto] 24417k ulj gt v oF 4
TN e ZEHS MMP-19] tigh &2 34| (mouse mo-
noclonal anti-MMP-1)Z coating®l microplate®] Z} wello]|
100 pLA 523 5, Ao A] 2A17F 59k v &5t STt Al A
& ASAZ 43] A AT thg, ZF wello]l MMP-19f] i3t o=
2 3} (rabbit anti-MMP-1)E 100 uL&] B33t & A0
A 207 Bt wjokahalth. Al A $EAIR 43] AlH e o
S Z+ wellof| peroxidase conjugate (donkey anti-rabbit Horse-
radish Peroxidase)S 100 uLA& 233t & Al 2o A 1A 7F 5
ok wh sk aich. v o] Tk, A A HAL 43 wHB Lo
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w, 545 72 92 7} wello] 100 uL&) 153 5,

ol 4 3082k uHg-aheleh. ¥HE A §94 (1M HS0,)

wello] 100 uL% 931 305 o] 450 nmel A FH =S
3

PEETHORRE Ao

lo gy o g
o ot N rfo

211. 3284 9 A A

BE A AR FREEARE Br)5hg 00, 7 20
EA2 9914 HZ2 SPSS 18.0 (SPSS Inc., IL, USA)L: o]
23} one-way ANOVAR 3}+51.0.1, p gko] 0.05 u]7kel o &
A 0z gelsteta Beshelr.

KRR R R
3.3 EE BT U S0l EUF S A

EZe|d ozt mA A Eo] A A4S T o Y H B
sHEo) YRV} wiskel 24 tfAMHE 2 A1 EA o 8,000 7K
O] 25 7 RO E 245t HEA setEeldt:
St B2 W) g4 24177 B4 g A a2 A B
AE Aot Aol 7] wiEel FArst AE, g 2
ZY2HE AsHEE 59 ookt A gAdS 7RI [25].
Eh ZetRo| B gt I, dutol g A, guex] 9 &
AT &/ o] Harxlo] gl [26].

G-PFES} PFE Y| & & |93} Sati o] = 9] §haf st
£ 2A43517] Yo 2EEA 2 217 tannic acid®} querceting:
ARg-8F Tt 71 A3} Table 16] 412} o] G-PFE:= 1,021.00+
0.50 pg/mLo] Z ] 343+ 7} 589.4140.21 ug/mLo] =
gt o] =5 ot A o2 Uehd whHol| PFE:= 7}
585.0240.31 pg/mL¥} 107.7140.41 pg/mLE 3H4-31= 7
2 yetytth AEASE Sl E2uE e e

T,
o]

if2

1

N

2 jo

100 6
M s

80

60

40

B-glucosidase (mU/mL)

20

—8—[B-glucosiase activity —&—pH

2 3 4 5 6 7
Culture (days)

Fig. 1. Changes in B-glucosidase activity and pH in the culture of
Ganoderma lucidum mycelia. G lucidum mycelia were cultured at
28°C on a shaking incubator at 150 rpm for 7 days and the B-glu-
cosidase activity and pH of the media were measured spectrophoto-
metrically.

Table 1. Changes of the content of total polyphenol and flavonoid
in Ponciri fructus extract fermented with G lucidum (G-PFE) and
Ponciri fructus extract (PFE) (ug/mL)

Sample Total polyphenol” Total flavonoid”
PFE 585.0240.31 107.711£0.41
G-PFE 1,021.0020.50 589.41+0.21

Each value represents of three determinations+the standard deviations.
DA standard compound was tannic acid for total polyphenol assay.
YA standard compound was quercetin for total flavonoid assay.

f of 1754, Eefi o] = 3Haf2 of 5.5u) ke Tt
= A2 YET o2t A= Jeong & [27]0] KAl
YE AET FAA| 2 vl ok lake] EejHs ool
the 2ol YA ek, o] = WA 7= AR FA A

ARA7E B F = Il A Ak 2R HlE ghekE ol
AEAR 23 B o HAY 2L Hs ogtasol A
FE 7] W 2ol Al E

Mo o2

3.2. HPLCE o]£-3l flavanone aglycone ¥=F W3} B4
2%
FAIHAL A Bi A O B-glucosidase TS 543 4
I ufeF 62 o 75.2 mU/mL=z 7H &= vrebytth (Fig. 1).
G-PFE W] 9] flavanone aglycone?l isosakuranetin®] H 35
g9l13}7] ¢J3to] HPLCZ £ 4 3} % t}. Poncirin¥} isosakura-
netin S W] k-S3} €] | 24 EApo] =0 4] 5, Ez oo
2 3ho] o] 2 WEke R Hs| 3 4jeke] 202 STt
AA= 0.45 um membrane filter 2 o 7}3}o] & 50uf 3] 4]
shol oho 2 shoick. X0 W P8 HPLCR RAR 7,
Z7ke] 92 WA S ule] A A4l o) o Qlato] Ao
= poncirin?} isosakuranetin® 9F& L5}%it}. Poncirini}
isosakuranetin®] A2 5 3.125~200 pg/mL2] H $jo]
A AAIS (R)7F0.999 o) 0 & F gt 2 4d-S Btk
(data not shown). B3} poncirin} isosakuranetin-e- Z+2}9] o]
A 270041 16.85 2t 17.042 0] 2+2F A E 5| ek (Fig. 2).
FAHA FAHA 2 PFEE AEdeA 7] A}, Hede
Zof vl viFA| el poncirin®] $HF-S 1,937.91424.35 pg/
mLoj| A 96.07411.20 pg/mL Z+4 319 31 (Fig. 2A, B), HFH o)
favanone aglycone?] isosakuranetin®] $H&F2 0.1740.01 pg/
mLoj| A 322.09425.12 pyg/mL= Z7}sl= Ao 2 Yepytth
(Fig. 2C, D). tjF &8-S FAHA FAAZ BEHSST
ol 7] AT ATo] 2, o) F 2 EEL A WA ZA
2 HjoFgr AL v 2l isoflavone glycoside”} Hlj9F 9 &
o] += isoflavone aglycone® & Z3E|= Z1o= HuE it
[28]. ThebA 2 AF0A] ek G-PFE U] flavanone agly-
cone®| AAEl= A2 MEZZ FA = flavanone glycoside
7F 2ol e o] FAMA FAA O FaPOor o] & E AL H
AR = AbR E T

3.3.DPPH &g &4 &3}
DPPH= A4-§- 2ht] o] Qb e Rl = A

1O
HlZe] gt A Bl e) 27ukgo] AN EE % 4
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Fig. 2. HPLC profile of poncirin and isosakuranetin in Ponciri fructus extract fermented with G lucidum (G-PFE) and Ponciri fructus ex-
tract (PFE). The chromatogram of (A) and (B) showed change of poncirin in PFE and G-PFE, respectively. The chromatogram of (C) and

(D) showed change of isosakuranetin in PFE and G-PFE, respectively.

i, A Itete] 2718ke-0] oA A=E 5T 4 3]
ol Al =o] Faket 2485 54T v DPPH 2tz 427
& 574N ol @ol ol-&-Hrt [29]. G-PFES] @it 53HE =
A3t A3}, G-PFEQ} PFEE Fof k= 9]Z% o & DPPH
H& 2AZES YERH ATt (Fig. 3). 5, G-PFEZ 50, 100,
200, 400 pg/mL ©f 5-I= 2 A 2| ek 7% 22}9] DPPH 2hvj 2
27]%-2 30.5+1.5%, 50.043.3%, 80.5+2.5%, 95.545.1%= 1}
et ubH o], PFES] 79 20.312.3%, 40.5+5.0%, 60.423.7%,
80.5+6.5%= e} PFESE &8s 49 g oz &
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Fig. 3. Scavenging activity of Ponciri fructus extract fermented with
G lucidum (G-PFE) and Ponciri fructus extract (PFE) on DPPH
radicals. All values were expressed as the average of triplicate
samples with SD. The SCs, of vitamin C (positive control) showed
11 pg/mL. *p<0.05 compared with control (negative control).

7%50] Z7Ha 202 ettt (p<0.05). G4 thEl
EMY C= 11 pg/mLof| 4], G-PFE= 100 pg/mLoj| A Z+2} DPPH
el Ze 50% £AA5H: 202 tehdth utekA G-PFES
DPPH ete] 2 47 %0] gel 442l Hlehl Cofl §1717)
o o) 9% ENE A AT W At

3.4. Superoxide o] &t £ A &3}

Superoxide 20]|-& 2] 2] #3242 xanthine oxidaseo]|
O] &l WA superoxide o] 2tr]Zbo] AR&H A REof 9
off AAH vl SAto] 4kt ase Utk e
2 dHA Q) [30]. A REO 2 3-t-butyl-4-hydroxy-
anisole (BHA)E ©]-&3}9] G-PFE9] superoxide S¢]-& 2}t]
7 27 B7HE v W ATE Fig 49 Yehfsich 1 A3}
G-PFE+= F¢] 5% 9]&2 0 & superoxide 20]-& )z 4
A2H8-& UER 50, 100, 200, 400 pg/mLo] 5ol A 242}
50.0+5.0%, 70.543.2%, 85.7+4.7%, 95.54£5.5%92] ~A 5
El9lar, PFEQ] ¢ 40.743.5%, 60.745.1%, 70.3+5.4%,
80.5+4.5%2] &7 5& UE PFES FAIHA oA = A
SRR A Ao g et o] Frshe Ao w
LFEFSETE (p<0.05). @/ T2 <2<l BHA= 32 pg/mLof| A], G-
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Fig. 4. Scavenging activity of Ponciri fructus extract fermented with
G lucidum (G-PFE) and Ponciri fructus extract (PFE) on superoxide
anion radicals. All values were expressed as the average of tripli-
cate samples with SD. The SCs, of BHA (positive control) showed
32 pg/mL. *p<0.05 compared with control (negative control).
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Fig. 5. Effect of Ponciri fructus extract fermented with G lucidum
(G-PFE) and Ponciri fructus extract (PFE) on a cell viability in
human dermal fibroblasts. All values were expressed as the average
of triplicate samples with SD.
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Fig. 6. Effect of Ponciri fructus extract fermented with G lucidum (G-
PFE) and Ponciri fructus extract (PFE) on a procollagen biosynthesis
in human dermal fibroblasts. All values were expressed as the average
of triplicate samples with SD. Vitamin C (positive control) was showed
152.0%26.6% of collagen biosynthesis at 17.62 pg/mL. *p<0.05 com-
pared with control (negative control).
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Fig. 7. Inhibitory effect of Ponciri fructus extract fermented with G
lucidum (G-PFE) and Ponciri fructus extract (PFE) on a MMP-1 acti-
vity. All values were expressed as the average of triplicate samples with
SD. The ICs, of 1,10-PT (positive control) showed 24 pg/mL. *p<0.05
compared with control (negative control).
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Fig. 8. Inhibitory effect of Ponciri fructus extract fermented with G
lucidum (G-PFE) and Ponciri fructus extract (PFE) on the expression
of MMP-1 in UVA-irradiated human dermal fibroblasts. All values
were expressed as the average of triplicate samples with SD. The ICs,
of RA (positive control) showed 1.1 pug/mL. *p<0.05 compared with
control (negative control, UVA).
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