Wt (g & X 2B
2 %X E 4

Studies on Maillard reaction inhibitors from culture broth
of Paecilomyces sp.
(Paecilomyces sp. Y32 A* & DMaillard it B EH B 5 HF58)
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The Maillard reaction, also referred to as nonenzymatic glycation, was
characterized in 1912 by a French scientist, Louis Camille Maillard. It’s a complex
series of reactions that involve glucose and other reducing sugars reacting with amino
groups presented.in amino acids and proteins. The reaction occurs also in the human
bodies, giving a multitude of end-products known as advanced glycation end-products
(AGEs). The formation of AGEs accounts largely for the increase in collagen cross-

linking that accompanies normal aging and occurs at an accelerated rate in diabetes.

This study tried to screen for Maillard reaction inhibitors produced by
Paecilomyces sp. 3193B, and to offer a potential strategy as therapeutics for diverse
diseases such as diabetic complication, cardiovascular disease, and Alzheimer’s disease.

1. Cultivation and isolation of active compounds from the broth of Paecilomyces
sp. 3193B

Peacilomyces sp. 3193B was cultured statically in 100mL-test tubes for 14 days to
afford 18 liters of broth. The obtained broth was extracted by hexane, chloroform, ethyl
acetate and n-butanol sequentially, out of which ethyl acetate and n-butanol extracts
possessed activity against AGEs formation. Subsequently, the bioassay-guided
chromatographic fractionation was performed by using column chromatography over
high porous polymer HP20, Sephadex gel LH-20, silica gel etc. followed by preparative
thin-layer chromatography, preparative high performance liquid chromatography or
recrystallization to give five active compounds from the active extracts of ethyl acetate
and »n-butanol. Their structures were investigated by spectroscopic methods (MS, UV,
IR, 1D NMR and 2D NMR).

2. Development of a new RNase A-MGO assay system which ceuld be used for
screening and assay for AGEs inhibitors
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By revising a former procedure for rapid screening of Maillard reaction, a new
assay was constructed for evaluation of an early stage of the Maillard reaction. In brief,
the modeling for crosslinking of proteins was constructed using 1 mg mL™ RNase A
with 100 mM methyl glyoxal (MGO) in 20 mM phosphate buffer (pH 7.2), and the
reaction mixture was allowed to proceed at 37°C for 24 h with or without inhibitor.
After dilution, this reaction mixture was transferred into a 1.5 mL tube to be incubated
with tRNA in 60 mM phosphate buffer (pH 8.0). The reaction was arrested after
incubation for 20 min at 37°C by using stopping reagent (22 mM lanthanum chloride in
1.2 M perchloric acid). Subsequently 0.2 mL of the solution was diluted with distilled
water and the absorption of acid soluble transfer ribonucleotides was measured at 260
nm by spectrophotometer. The protection activity of compound was calculated by
absorbance of degraded tRNA by RNase A, which survived in the MGO mediated

inactivation.

3. Investigation of hesperidin derivatives and their stereoisomers against AGEs

formation

Hesperidin and hesperetin were separated by chiral chromatography and the
inhibitory effects of 1:1 mixture of (25)- and (2R)-hesperidin (1), (25)-hesperidin (2),
(2R)-hesperidin (3), 1:1 mixture of (S)- and (R)-hesperetin (4), (S)-hesperetin (5), (R)-
hesperetin (6), and monoglucosyl hesperidin (7) [1:1 mixture of (2S)-glucosyl
hesperidin (8) and (2R)-glucosyl hesperidin (9)] at a concentration of 1 mM on protein
glycation reaction have been revealed using the newly constructed RNase A-MGO
assay for the early stage and the bovine serum albumin (BSA)-glucose assay for the late
stage of Maillard reaction. This study has demonstrated that hesperidin and its
derivatives possessed relatively strong activity against formation of AGEs. (S)-
hesperetin (5) possessed the highest inhibitory rate up to 57.4% in BSA-glucose assay,
38.2% in RNase A-MGO assay.

4. Investigation of identified compounds against AGEs formation

Out of the five identified compounds, (-)-mitrubrin was the one with best activity
against formation of AGEs in both lysozyme-ribose assay and BSA-glucose assay and
bear comparison with that of aminoguanidine and showed a dose dependent tendency.
O-demethylsilvaticol, palmitic acid and palmitoleic acid containing hydroperoxides also
showed in different extent inhibitory activity respectively in these two assay systems.
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Studies on Maillard reaction inhibitors from culture broth
of Paecilomyces sp.
(Paecilomyces sp. 35 W H* > DMaillard J s FHEA B 5 F38)
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HEEROBELEUS L bIFIZI D Maillard SUSIX, 1912 £7 T 2 AD{L¥EE Louis Camille
Maillard IZ &V, ZOFEMBALMCENT, ARGIET I/ BBLOS U 7HEPIZHFETD
TI/)RELIINa—AREOBTRELORICE L —HEOBMRRIETH 5, Maillard RISIL E
F ORI T HEIT L. &KL EY (advanced glycation endoproducts:AGEs) & FEIEI B &R~
VR BEERIED, AGEs OEHITBILICES a7 — VU EBBOMMOFERRETHY |
RFAHEDEBIZLEE L TWALEZOLNTWVWS, YHRFZICHITIEEERBROR 7 Y —
=72 &Y., Paecilomyces sp. 3193B BROEEEMMIB® A Maillard I EREE 2R TZ &0
ML TV, R0 BHIL. Paecilomyces sp. 3193B #EDAEFET 5 Maillar ISP ER 4 B
B - EREL,. BERBEHHE. BIRELL, BLXOTAY NS = —22 ET 5 IRREOR%
DFHEPVERET D LIIH S,

1) Pacilomyces sp. 3139B Bk DM H» O OIEEH R ORI & HER E

Peacilomyces sp. 3139B ¥k 100mL FBRE T TD 14 BRIDOEEREZE T, 18L OFBE LB,
BONTERBEEZ~FV Y, Juoori b BFEBFLBLI V-7 %/ —/VCIEKRMMH L, B8
TFAREHB IO -7 7 2 — VR DS AGEs TERRBLEEM 2R3 - & BUBH L=, W\ T,
IhbOMEHPL, SAXT vEA BHREL LT, FA4¥YAF 2 HP20, 7 75 v 7 & LH20,
VIAFNITGAIuw N T T 40— IO NS T T 41—, BEBE I N5 T 4 —
LDy uw MyEE, FRRIECIVARR) DU RS DEBROEELLAYESRL, Thbofk
A OREEIIMS, UV, IR, 1D NMR B LT 2D NMR B0 S HEIC LV REE N,

2) AGEs HEHAOBRKR L AYWMEBIZFI A TE 5 RNase A-MGO 7 vy 24 ROMR

Maillard KIGOBRERR 7V —= v T IZELNABEFEOFEEZKBRTAZ LICL D, Maillard
BISOIMBEBEOFMDIZDDFH LT v A RBBEINZ, 3, 20 M DY BNy T 7
—(pH 7.2) % 100 oM D A F N7 U FFH—/L(MGO) & Img mL™ 0 RNase A AN\ T, # L0 &
DEBOETNNVEREL, IMEAGETRBIUHEFET 7T C, 24 RBOLXGF TRIEZIT-o T2,
AR%E., RISEELZ 1.5l F=2—7 1B L, 60 mM UV 83y 77— (pH 8.0) . tRNA & Kit
2iT-7. 37 C, 20 HRIOKEH#. 1.2 M @ERBEPIC 22 MELT v 7 L 280 RIGE LR
KXY, RIEE#HIELE, KiZ, 0.2l DRISHEREZMAKCHERL, BABHIAX 7 LAF R
? 260 nm TOENHRIUZ 53 K2 THE Uiz, (LEHORFEIHRIT. MO IZ X A2 RIEHILZ RN
7= RNase AIZ LB LT~ tRNA OBA MBI L W EHBE XN, ’
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3) NARY P UBMEKL EDONEREAD AGEs B EEH I+ 355

NARY D ENARYFUOSNEREEE, TNFRXTIATIu~ b5 T 4 =2k Bk
L. @Q)-BRTQRRA-~ARY oD 1:1REWMA), Q)-~ARY T (2), QR-~ARY Py
3)., @QO-BRVCCRH-~AXRYVF D 1:1 BREWHWA). Q- ~AX)F o (B), QH-~ZX~LY F
Y(6)  MRIZE ) TNay RARRY V() [Q)-TAay RARRY P 8) & QR-F o
VEANARYT OO 131 BAEBIO 1nM TOF R BRSO T ARELES .
Maillard RSO PIHIEBEIZRIET 2 ET V& U THFE L7 RNase A-MGO 7 v & A &, BIKISIC
T HETANTHDIVVMETNLVT I VBN -FNVa—RT7 v A ZHOTELMNCLE, &
MRIZELD, ~AXRY DU FOFHEEEDN AGEs BRRIZH L CHEABWAEEEZ B> T 5
ZEPHHTHENI o7, RNase A-MGO 7 oA & BSA-F N —RT7 oA IZRWT, (25)-
ANARYF o 6) R bEmWVERERLE,

4) ML {88 D AGEs BRMEBEEIZN T I3HE

HMRELZS5EDLEY (B1) O35, ()-I MTIV BRI VFULA-YVR—RAT vt
AL BSA-TNaA—RAT v EAIZRWTT I ) F 7= BT 587~ AGEs TERRFLETS 4 %
AL, OCFTAFLIANRFa— L, FRICE FaltFs FEESH/VI FLAVBLET
vEARTRRIAEBEEL R LI, TOHD{EEHH AGEs BBEFEMZET2HIIMHTOR
ETHY, AGE EREIZRITS ) - b7 Y OBREBIOFEMIZEE TS X5 R NHFX

nd,

OH
HO
Hg,c o OH o
(o] OCH, HO
0
LAY °
HO ° o
OH ' HsC
OH
Hesperidin O -demethyisilvaticol
OH O . (o]
OH
Palmitic acid
o]
OH
HO OH (-)}-Mitorubrin Paimitoleic acid

X1. HEbEmOEE
CINOLDMERD I L, RERL — PR EWHFICSTHEINT (Pharmaceutical Biology,
2012; Early Online: 1-5, 20124 5 A 12 H5¥, DOI: 10.3109/13880209. 2012. 694106) . B
. bI)—HBOFERXEZPEPTH B,
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