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Reconsideration of the Effects of Omega-3 Polyunsaturated Fatty Acids (2)
The Effects of Omega-3 Polyunsaturated Fatty Acids on Cardiovascular Events

(Key words: DHA, EPA, omega-3 polyunsaturated fatty acids, ischemic heart disease,
myocardial infarction]

Abstract
Omega-3 polyunsaturated fatty acids have been shown to decrease the incidence

of cardiovascular events, as represented by ischemic heart disease, in conventional
epidemiological studies. In addition to their effects on ischemic heart disease, omega-3
polyunsaturated fatty acids are believed to exhibit actions including exhibit triglyceride-
lowering, plaque-stabilizing, antiarrhythmic, anti-inflammatory, platelet aggregation-
suppressing and autonomic nerve-regulating effects, and it is believed that these effects
act together in a compound manner to exhibit a protective effect on the cardiovascular
system. This paper outlines the relation between omega-3 polyunsaturated fatty acids and
cardiovascular events.
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Anti-allergic effects of a water-soluble extract from culture medium of Ganoderma
lucidum mycelia (MAK) by suppression of degranulation on mast cells
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Anti-allergic effects of a water-soluble extract from culture medium of
Ganoderma lucidum mycelia (MAK) by suppression of degranulation on mast cells

Sachiko Kohayakawa !, Shinya Kamiuchi?, Yuya Taguchi?, Yoshiharu Tateno !, Naohiro lwata?,
Hiroshi lizuka !, Yasuhide Hibino? "

'Noda Shokukinkogyo Co. Ltd.,

2 Graduate School of Pharmaceutical Sciences, Josai University

Abstract
Type 1 allergies such as food allergies, cause symptoms by binding IgE antibodies against

antigens to mast cells, inducing degranulation of mast cells and releasing chemical mediators
such as histamine and leukotrienes. The water-soluble extract of Ganoderma lucidum mycelia
(MAK), which is commercially available as a nutritional supplement, was prepared from a
solid medium composed of bagasse and rice bran overgrown with Ganoderma lucidum mycelia.
MAK has been shown to have antioxidant, cholesterol-lowering, antiviral, hypoglycemic,
immunostimulatory and antitumor activities. However, the effect of MAK on IgE-mediated
allergic responses has not been reported. We investigated the anti-allergic effect of MAK
using rat RBL-2H3 mast cells. MAK suppressed the release of B-hexosaminidase from RBL-
2H3 mast cells. This IC50 was 1030 ug/mL. In addition, MAK inhibited hyaluronidase activity
and showed inhibitory activity of 95.0% at MAK 10 mg/mL. These results indicate that MAK
shows anti-allergic effects by suppression of degranulation in combination.

[Key words: Water-soluble extract from culture medium of Ganoderma lucidum mycelia (MAK),
Suppression of degranulation, Anti-allergic effect]
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0= = 2 A EDUTIT 70% & bl o
2o —HEMIICZ T FARY 7 LBHIZ2EHIC
L FELTVLRREE SRS Y, L
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&, TOHAFRZVITND 10 ~ 16% FEET 3
BT OFf 4 ORIRE & i L TEWE L 7 -
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THAERPIMNOARIRFIZN= Y 7 2 ER
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TM PAREEH T D 7 5 F AR 7 LB HE I ER
TTH o 7278, BiENIRES TR REAT
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(PDA FAREEH & T™M AR EZ i)

A BBLAREE 10— HHE
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oD B8 ™ Cladosporium spp.  Mycelia Sterilia Penicillium spp.
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11®%$Wﬂﬁi IHEBL-AREO O
S5 R M) FABEOEKRE AL TH
D EWF R Z & THBEEAT Y, HEEL Z2HkD
LR SIIRT 62 WHREZILEISHEA T TM KH
AN T 2 B R E BRI L 72 AR
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No. HEHES FREUME B & 35D REER  No.
1 ANCT-08004 (9=)I|ETFESES - P 2008.5.25 32
2 ANCT-08005 @B - P 2008.5.25 33
3 ANCT-08006 @DfB## - P 2008.6.15 34
Pl ANCT-08008 (OER)I|BTFEES - T 2008.5.25 35
5 ANCT-08009 (H)I|ETFEEE - P 2008.6.15 36
6 ANCT-08010 @EBUIFEAKE - P 2008.6.15 37
7 ANCT-08011 @Dfg## - p 2008.6.15 38
M ANCT-08012 (DfE## - T 2008.6.15 39
9 ANCT-08013 @DjB# - P 2008.5.25 40

10 ANCT-08014 @BABUIFKE - P 2008.6.15 41
11 ANCT-08015 (®=)I|BTZESS - P 2008.6.15 42
12 ANCT-08016 (DfE## - P 2008.7.12 43
13 ANCT-08017 @@%)I|RIFEEE - P 2008.7.12 44
14 ANCT-08018 (93)I|ETFHER - P 2008.7.12 45
ANCT-08019 (&%) ||ETFER - T 2008.7.12 46
ANCT-08020 @®FRIIIEKS - P 2008.7.12 47
17  ANCT-08021 @L?¢l P 2008.8.23 48
ANCT-08022 . 2008.8.23 49
ANCT-08023 2008.8.23 50
ANCT-08024 @ 2008.8.23 51
21 ANCT-08025 @Dfg# - p 2008.9.15 52
ANCT-08026 (@ 2008.8.23 53
ANCT-08027 @ 2008.9.14 54
24 ANCT-08028 @fB# - T 2008.9.15 55
ANCT-08030 @ERUJIEKES - T  2008.8.23 56
ANCT-08032 @ERI)II%RKE - P 2008.10.12 57

27 ANCT-08033 (@EJI|EIFEER - P 2008.8.23
28 ANCT-08034 @@3)I|BJFER - P 2008.8.23
29 ANCT-09007 ®RZA#M - P 2009.6.24
30  ANCT-09008 ®EAML - p 2009.6.24
31 ANCT-09009 DEZEANE -P 2009.6.24

58
59
60
61
62

ANCT-09010

FREUMD B & 3
OHEEAR - T

EEEAH
2009.6.24

ANCT-09011 QBWIAE - 2009.7.7
ANCT-09012 QEBEWYIALER - P 2009.7.7
ANCT-09013 QItE#HE Y 7 2009.7.7
ANCT-09014 (5| BTF%# 7_\\l . 2009.8.30

ANCT-09015 ORI HHEMAR - 2009.8.30
ANCT-09016 )| |EIFHRMHAR - 2009.8.30
ANCT-09017 BEEFEHHESEIR - P 2009.9.27
ANCT-09018 @B - P 2009.10.23
ANCT-09019 @B - P 2009.10.23
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77 IRV F R b EMEDHADEIE
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& LR DNA 256 L 72 h 23 ¥ 51k
EVENDRBYRD D, N6 N2
GENZLFWETH-D, 7= hL
Nh b, BEFE, FORBTCEEEL 2EWIE
MWEFOGTHETH 205, —MIICIETIEeL
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POENLIEE) X, HoICH DOV AL
A3, YT X b il R T ERE O T
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ZLZDH DIV AZFAE ST B Ik,
BETELRVEEFOEHFOEHOKERTH
D, ZIUFHICBBIO N — FICRIARIR S 1
T2 ik 3, HE, MLz EL DNA Z B
LIEET IR CHAIS NIBEEZ R > T 323,
IR 3N & s+ o L 2 < %2 D,
DI I7—%ELCLEY)Z LIRS, B
DNA O % IEFICHIET 2 b D8R I3 7 R
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Z 2T, MBS OBEATOL I —%2
mL, BETZ2OTHL, LBLTHREF—TR
CTHI S NIGEBETFZ DD DI S FEEE 2
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By THELFENA = X0 H F D ERNT
VDT, FEEE LT, MEEE L B
L7%>TL %9, (Banksand Fossel, 1997) Il
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N ae )y PREATF A ANy Y —HE, 22—tV ayv -7
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L2 L, mfise s, Zns oiEEiz+o9 <k
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T, IV IT—, A5, HREFrve—7
TOHBER 2 X — 212 L 729253, [A U il
WICEET 7 PRV FAMEIET7 PRV F R b
DK DOVDRIE ZEALD DA DILTE & R
Rreltid2HaziRMil Tws, /Ly —,
FIvF, Fre—2 EHARTONADEE
LWEZRMEET D701, PFXRXVF A+ EIJE
7 Ry F R MEE o — 2% E LT, H
REFEBH SN, * 75T, BED
SRR ET BT PRV F R N DEFEZHER
FTE7bICH N, b L, BEMS 2D
NWNATAZELZETDE, SoIFEME7 #
O—7v 7HEICE 5T, PRV FRFEKE
526 EF3E29,

X D EEI A BRTE T A v E BASERIBE,
A7 B

42 New Food Industry (New Food Indust.) 2018 Vol.60 No.3



REF )7 v DR K

T3l FRRYFIAKNEFT ERYF RS OLFIRECNATETREBBROLLER CKEMXSY)
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< FEHMEIE FETEL (95% EEXE) >
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IC 2—MRADEBEFHETORET (1976 4 -1982 4F)

B4 | |
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Y147 Bé& o [ 95%SFEXMHE Stk fp 95% 558X E P 95%EHEX E
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SERAL 2 0.61 0.55-0.67 0.74 0.69-0.80 0.69 0.65-0.73
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PP ASASREAST (938 208 (SHIRATAKI Yoshiaki)

L > ¥ 37 Forsythia suspensa (Thunb.) Vanhl
(EVt1% Oleaceae)

3AICAY, E5PKESOVTERLUEESVNTWNDE, BRDERLRETEEDEEZRKNSIEWIT
FITCERERNT BT ENBVET, INALYFaTTT, AMEDSFERRET, HENEFE
ZERRABRICER LIz EEN, EREICEIBER SN AMHERKOZEERART, #@SIE1~3m, ¥
TESNFHERETECEY, ¥ D5MORITZEM L TMIENS LD ICLTHRY, MEICEMT 5&,
ZTHS5EREHLTHLOKATEER T, BIdED, MOLSGEHEFDODDOTITH, MOFEHLR
HAIOHEKRT 518, BDFHDZEBRWVTHZEICHEDET, TDOTEHS "ZEOKR", LryFarvovF
GEFZER) EWVDSRIBHDDEFK LTz, TD2IE, ARDEHM (FETY D) EOFRAICKV TR,
MEEZXFT HDIEONTZZDTY, LFaovnftd £REAFRCFIORE 3 ~4 8t),
2~3cm OEBL4FDOIED, L8, MUVRICKEICHESE, TEHKERDOLE, SERFANEDHD
L2, FBDE (EE 3~ 10cm, 182~ 5cm ORIPE, IR T, EFICEIESEFED
HD) HDHEICHIE, BEEIICTED EBRE, &ixEm, KBLEBL, RBICEREL, EoR
RIFEEELTHVWLONET,

L Faol ELT—RITHERINTWVWBDIX, L>F 3D, >F L >F 37 Forsythia
viridissima, F 30>/ L > 37 Forsythia viridissima var. koreana ® 318 TY, TN SlEL <L
TULETH, ﬁ%:ﬁﬁjgtﬂ%&, L>FaoidFoH 580 UANFZE, ~FLrFavidFods
R EBZHADVETIROBELNSD Y, Favt> L >FaTEEDH BT LUMTAO WIETIRD
BEODY, ERLEICIEEDND DI EPERPIEBORADETNENY FLYFaTvLURNT &
BETKBILEY, £z, LyFaDy, FaowrLrFavorkEshIcERBUTELEY

EE1 Ly¥3v (JE &%) F&E2 Lrv¥3v (v
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BE3 YFLryFav (1) FH4 FavterlrFavu ()

OH
HO\/\O
"’OH
rengyol
OH
Rha-O /\/@i
o_ O OH
HO
OH
o] =
HO = Glc = glucose
o OH Rha = rhamnose

rutin oleanolic acid

M1 moEoEER
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BILOIE — S | IEF RO fR) - F5) —

D, FLUFITIEREHABEIIL EEEICES
THUREELND Y £T, TOM, BAEERE
& LTV~ kL >F 37 Forsythia japonica H
FREMADOEREHICHBL, 3T <L
> & 377 Forsythia togashii BNERRNBD/NE B
DAEREMICTDTHELTVWET, INSHARRE
fElE, oL >F 3 VEICHNTRHETERHAD 4
~5BEEEL TR ML F 3 UIREITHKIID
TIREELNE, a7 R+ aTIED
B EBERPICRSDREBETUOIEBWNES
O ET, HALEREICEKIEBLIEZDS,
XHT®BLEEDEREE, LFaw (&E
#, Forsythiae Frucutus) &L\L\ B, W,

MAEESES  LCwddHdEned e BE35525L&5%A B E3e) FAELSFELEA

%mm ufﬂ%«iﬁ?\%% & LTRSS, oS, b Rme, JEJK 5, W,
BEEHA, /ﬁtﬁﬁﬂ/ﬁtut@/‘%ﬁﬁﬁl JicfEbN, B & LTE 7L (oleanolic acid),
T ONFIIVI R VBB (rengyol), U T+ VEREM (arcting, 71T Z/VIT 4R/ FEHEXK
(forsythiaside), 7 2R/ —)VESHEMR (rutin) EHRMESNTVET, L>rFaonFhERAIFES
&, maixd—)L7 >N golden bells, golden bell flower T, IE$ NEH | &£ EHETIE
FEIVOELEA PFUYIERIBLET, £z, LYFaTDFEIEETHY, 482 HIFFE
Z2IR - FADBNHAEE (1883 ~1956) DnHT, cNZEHMREELEFUET, InE, BHE
BIFATRTENL > F 3 U TERR TIHED EICZD—RABHIN TV e EICHFLTVET,

BES5 &% :Lr¥3v (&4
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HREEMME OERBERRINDORINGIR— 2. 20 >

SEA FE— (SAKAMOTO Shuichi)

* EEE KK PERFZE T

A ET (YAMAMOTO Shinji)

A & MURATA Osamu)*

Key Words : # 7V v ERAGE M4 GFERESGE FHEHEERYS HEigEE so9 &
BN VEERE BRIV Y VFIRAVRTLY ¥4 JRERE EEREK EH

Y)Yy -7y AIILEVEE) X
G722/ Bo—f7T, 1827 FIHEAF D MHEHt
i R Iz, 0V CoABERIEA T HE
PO N, PUREEM, 7va— L RGEHE
MR, MUFARTGEREN, AR v REHED
R, MK TER, avA7u—)LEH
RO MREHEEE, TS ORIRIEM, )
BT ORI E SR % RiGE0E % 2 &8
AT 3,

) FRavee ORI AEDT
THDIEPRLDLSASN TS, WTEMR
WCBWTHAMIC > TRSHEARDTHS Z &
G S,

BIES VIZ 7 L—FN, 22 R, a4, 7,
274, 7VHEOErES 2 — YT Y v
iR 2 A v F 2=+ L, ¥V UHiKAED
SRy Y v ELYTY DERREE OPA- 7
L Z )V HPLC iE TN T7-, Z OfGR, M
DY) VEGKREBIEAHOED Y 7Y VR
WTHEERERS Ty b - =7 2R Fa KA
THEARHRZ e - 2o, BEROILER
BYEEL 5 = Y RIS R, SRk
ICHATVRE 2 EZHSIC L ?,

A CIRBE RGN Y 7 ) v E2TIL T
MR AazET L RE, 27V 2DA
FHNVERTOA TRV R T LY (BUFY

Ly LWEED) BREERL, 2ovLsa EHBTS
YA OFEMEFEEIT > R Z2BHT 5,

mE

R O A S MR ERC/R, RRCHEER
ZfHE TS5 EHENPELHD, KEPMETT
% 2 ISk 2 7 B Ak ITFE DS F 425 % 2
EDHIS LT 7z, Takagi 5 Vx4t 1F A
ZHVTE 7Y v (DU Tau EREGD) MEAIND
RAR AR CHE & N7z OB RE & R
K, FAFRED T4 7% 13 Tau TRICHEEDH D,
A ERHS Tau 2T 5 2 L2k >TIN
5OERIFEESI NG Z EZP LI L7,

AR T AR D Rl 2 Al TEREAN O Tau
WIMDIEE BRI SIS TR 2 k&,
M@ E a2 A IHEV AT, 2 A 13 Tau BEREER
T & % CSD (Cysteinesulfinate decarboxylase),
CAD (Cysteate decarboxylase), CAO (Cysteamine
dioxygenase) DiFk:ILHELINII D DD, filk}
D Tau DEMBIFIZATIS LTV 70,

1. MRESE
1-1. HERETR

AE D 5 RBX 2 BE L7, 22Nk
DU L W T IR T, BERO A
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FEREME DEAMERAN OB -2, sy~

x1 SRR DM/ E DITE MMEN Z 216> TINE L e,
HERX A B C D E Ky VR IEE AR Y —GRIEAEL
BEARS 98 08 08 08 08 o, THFMKEDE & Tau i
a-2IVE—2R 2 175 15 1 0 7IBO ETHEDTEEEGD
2oy 0 025 05 1 2 Zlick b, RAKMIOENIE o- &
*ﬁE@; 261 256 252 250 245 L n_ 2owmlibns. kiahl
Héé’ WA f;g f;g f;g f;; f;‘:g DTN T H D IR Ll
BekAE 25 236 23 215 211 FFBEALZ. Ta MRS A S
%) 776 772 797 796 831 HEoTH U NTEDMEZ, RKY)
Cal/100g 294 298 297 300 303 DI LT\t hs, BB & KA IS IEIX
/Pt 138 138 131 132 123 [EsMESo 7.
i)ﬁ7§%$%)l&8 291 303 302 325 By —aE S S ST 4 IR
st o 3o 5wy omo % VORILMICHEOUEERLTH
K5 105 104 106 106 110 o CRD, CRBARY—ERES
Cal/100g &4y 398 401 397 400 400 VR EERTRL TR 2,
LRI, IER A0, B2, CRIVER4 IRIILRAL, 172 AR

2 AKKARZ > (NT-P)

Boérixfaky 30, ZNZHr 40, fadli2o, ©4 3 v
B4 SHFITNVIEGI% IDK-TVWS, 2
D IEARBL AT Tau (HAKKIKS 7Y >~ NT-P)
%0, 025 05, 18XV 2% D 5 EBEEET
WL, T miNgld o- vora — AL 72,
kI v IVEAL R RL Y (RN
M EKRZ ML TR L, BREL &R, DU
MP ElERD) & L7, BUERIIDIT o@D Th
%, WM DR ZEA L TRRT 5, 21U
il EAREMZTREML, Mios—1+Favy
PR—THIT 2 DI L 7-PEIc i 2 X H i
K% FFET 2, Tau IMEDE 2 5 12HE> T
MAKBIZA R THAL, Z4UE Tau & a- &
1 — 2 DWW PR KIEEEOYEDE T K
2bDCTHAH), T—rFav —DHNAEE
DERWCHILZZER L, EREHH 2mm D X —
FOVIRICH LI UREL T 5, faBRs s
EFEoRksicylb, REBAMP & L7, #idEEE
HAIT 20°COWMMBEICTE L, fHET 5 £ Tl
BRIEL 72, SRERTH O I —HONEE% %
ISR L TR L, ficE R,
ZNEFND MP DK & RAKNIER, Hu
V— /& o8B (DT C/P ) 1 Tau O3

ZEWNro LY EYIYvaR
FH U TREE AR RE U 7= 52 TR o) ic & i R
ZHATHAELEMED 3 Ffazftimar LT
7z, 100L B L 77 A F v 7 ATRUKEE
WX 15 BT 2INAEL, AKild20°CT10 A 11
H»o 12 H16 HEcl2 » HHEME L 72,
X HC 3 [\ (Rl B9, e 1 E) &L,
BAREILVIIITERLTHA L,
1-3. AFEEB
il B BEp R R, PRI (11 H 14 H), #%
TRICEHBEMEEZHE L, ARELMER
ROz, PHEFEKTRICEX 26 5 BT
YL, T % {5 72, FA100
TR L, R— 38— & AL THRERDKZ RS
%, REZMEL 7t~ Y VAUBE L % ImL
TIAFy JEHEBEEHOTF 2 EZRED S
HRERETORINT 5, AT EERLR EORE
BB L BBEHL, SESORELZBET S
EHZEIEWEL, HELEROL, B, m
G, ETIRHESZEALZVOE I ICERL
THKRE»SFRTOTAZEIL, X7 —
VL TG Dorrakek & U7, FFE S Rl
ICRLER L 7o, IR X482 7" — )L L, 3000rpm
T 15 4R LA E LTI e L, AR
FDIHICHEL 72,
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FEREMEE DERMGRAN OB -2, 4V >

2. #ER
2-1. BAERE

FAERBOMBEZR 2R T, FXILHE
BRI FE g <, BRI 100% TH - 7z,
V2 DIBAR L Tau IR S 22 512065 C
WZTwW323, 24U Tau DRI L > THD
WEUFIEDS ) b L 72 72 s, MP EEUATAE 229416
BREDIDTH 2013006 %\ 0705, HER
WD DL 57 EXTRG S WIEHEZ R

x2 HAFHEHROER

L 7D, Tau DHINIC X o> TR SE X
NS E D TR W EEL S,
I O B L Tau WHIE DY 1% £ TR
BAIZHE > THEMBWISEML 7225, 2% 1c7% 5 &
1% X & D PeEEEZR L7, HL, WMER
% fil B BB IRIR 2> & TR EIREF O FTF: & i fEIRE D>
ST ETCOBEIITITTAHASLE, 11
TR TRRICHTE T 2% BN 1% BImX X b
Blahrotens, BATIES Do, Tau IR
2% 127 B & EIEYIHICIEM S 2
OHHCHMEIC REa-> = RKEE2 R

FHERX A B @ D E S, FEHEPR > T
ERE (%) 100 100 100 100 100 < % EVRMIERIC B & - 7l 2o
EEE (9) TRICR 2D bENE G, H5
B (10/11-11/14) 1080 1245 1264 1540 1311 |\ o sminie o a0 s K 00 R
¥ (11/15-12/16) 629 682 768 821 936
EgngH;m§1m9 1927 2032 2361 247 ORRIREASCmBoROT
AAEE (9) 1037.2 10459 10530 10560 10827 1% PR THIIZMEHI<IES
AR (%) 165 184 193 224 208 AO»HHNEL, TORIFI I
AYNUBME (%) 573 633 637 741 639 EMEoOSERBEETo~D, Tau
IR S 5P L LChe
20 BT HHEIEH 5,
B SR Tau ML L SNSRI, 5 > o8
W 14 JENEEOBFBRER2 L3 ICRT, W
ﬁ’ I e &b Tau VRITRRAS 1% % TR E DM R
B 8 B L7223, ZNLLEORIRICE % &> s
o WEE Lz, COfREERRORIC REIM O I 4
2 2% E2b 2 THEDYE B,
O 0 o025 o5 1 ’ DRI R E R E RIEL Tk
Tau 8 (%) 3655 VRV ERTH -, KIIIRI v
1 TauHRNELIBES W, fahG8 o8y Ha L ER, TR,
23 80
22 bd N
& ; y=57371x+1664 © ; /.
% o . / R2=0.9907 @ 70 yz?ﬁi%%;—;c’; &
% 18 = 65 Py [
] 47 N
B ¢ 60
16 14
]50 0.5 1 15 2 25 55O 0.5 1 1.5 2 25

TauAsinE (%)
2 Tau 0= & #ZpeaR =R

Tau Mg (%)
3 TauiRNEE 2 /N7 BEHER
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FEREME DEAMERAN OB -2, sy~

&3 WEHAFEL

HERX A B C D E

118148
®E (g) 679 662 642 692 657
WNEEAEL (%) 198 182 172 189 192
FREAELL 6.14 502 524 592 495
DL{&ELL 629 567 457 580 692
ERRMAE L 282 349 361 302 278
SHILERELL* 454 401 380 415 459

12816 H
*E (g) 761 735 818 760 845
MNEEAEL (%) 195 180 190 182 187
Fris{AE L 582 545 493 466 479
DL {kELL 663 561 735 734 654
4FBRRIAE L 295 309 331 242 364
SHILEMER* 409 383 345 376 371

*

HILBERERL (%)

FFRAAELL (%)

54

o (PORE - FFARE -DL- &£58RR) AELL

4.8

al1rgi4
4.6 B .

] mI2H 16 H

4.4

4.2

3.8 H

3.6

3.4 H
3.2 H
3 L

0 0.25 0.5 1
Tau ARINE (%)

4 Tau MNEEHILEREL

G URIENEE DR EFTRNTARS
&, W55 v HEDHK 320g £ Tl
Ao FES ERIcEmL, 20l
EowmEIC 2 o> T HMER LY E
BRI FE U278 L 7228, & v R
ZENBIZP S A Lz, O
B oMW 5 &, REMHET Clafik
ANOD Tau HIE X 1% TROLDO 2 b Al
Nz,
2-2. f#zsFEL
HlgsmohBEILEZR3IICRT, HF
Mg, # T IR A (P - I ik
-DL- 225 liR) AREIZE 4 IR TRRIC
Tau0.5% WX D3R bR EZ R L, %

IMEBZNTTHLL T & 2 Hm 255

LoR>% g8

7oo MEPENIRNFE R (DL) (AL

8

75—

7

011 A 148
m12H16H

6.5
6
5.5
5
4.5
4

DL&EL (%)

20

19.5

REEAEEL (%)
)
(&)

6.5
011 A14H
ol [ |mizmiea]
55
5 L
4.5 H
4 Ll
0 0.25 0.5 1
Tau HwINE (%)
6 Tau =& RFAEAELL
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FEREMEE DERMGRAN OB -2, 4V >

bR I E AR & MO B & 2R L
72, TG ES T (B5),
Hih (R 6) (R, & TR IS Tau IHINIX
FIERIMIX X D /ANZ Do 7223, K TIRFIZIE Tau
WINEDY 1% £ CHRMBIZHES TNE K 2 51
2358 &7z, PR E I3, DL,

Il & CEBARILZRE L BIck-> T
0, 7 IZRTRRIC Tau ITEDS 0.5% T
BINIWHEZE R L7z, #TIRD 0.5% XOED
o 7-DIZDLOWELBbins,
I A B b DL R E I3 o K & A
BOKE S EHBET 2500565 2 La3gn-o
TWBDT, HlfdsDREL &

x4 BROIHIE BOKE, ATIROKE S £ OBIR
1‘1@;'214 . A B C D B m@ATaads by
K5y (%) 756 763 772 766 758 3w Sfikbol,
BUINGE 199 202 200 201 197 DLEDfERY» 5, fik~dD Tau
5 _— 319 235 190 210 3.04 BRI k5> THRIERNNZI LY,
e R T s EMTR G WA < % B
28168 LT,
PR 109 1 0 203 01 o NEOSHHE
“ 397 297 236 264 325 RALCAPRRE AT Taw DU
a2 NoE(%e) 797 827 851 841 821  MEEIEHEWOKIGEROBIRERL
B8 159 122 994 109 133 7=DHE 8 ¢, I, KT
775 Tau DIHMNC L > TKRTVEL %D,
ODITAT4H — 0.5% I TR S E KT ERB2Z R LI, Ky
77T -m12B 168
(x%) & BB E (y%) D 12 1% y=-0.9644x+76.06,
- 765 B R*=0.9307, BEE % 82%) &% v 37 H (y%
f\’ 76 | W2 H)) O [T 13 y=-1.0668x+95.898, R*=0.944
- DI EDHBDTED S, RS
DEFHDOENZ %I DIRIRE T, REEDE
75 WHEE) LTSy, F VoSO, RS HIEN T
745 5 525 05 : > 5ZEERT,
Tau IR (%) PLED#ERD S, FRND Tau DIRMNC & -
8 Tau FMBLBHOKSSE THAHADIBE®WAY T2 Z L, Tau D 0.5%
MTELWINFE LWL, BNESZNMT
&5 HBROME T LT LI R IR 5 T2 ¢
o A B € D B npziemsmeor,
K5y (%) 657 662 664 667 659 24 RFROIIHE
BUINGE 651 774 615 612 639 K5 ICHONMERZTR T, Tau D%
it S 333 407 316 206 348 it v fksksr & it o B 2 R L
S R 8 R osme, maosmic s on
12816 B WX X ORGP ELS B L L,
7/5?:‘ g°/7<>>ﬁﬁ 62-?9 62; ; 6‘;.37 6%0 6;-;8 Tau 75 1B 1% T b 6 W il % 5
H‘sé/\ B 563 463 478 330 447 O S EWI® L. Ky (%) LR
BUNTE (%) 174 190 212 228 224  H (y%) ORITIE y=1.2912x+88.7,
= 158 133 136 977 129  R?—08464 & £ D KD 5 7 75,
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FEREME DEAMERAN OB -2, sy~

67
o111 814H
665 mi2g 168 — |
66 ]
3
& 655
%
65 |
64.5 Ir
64
0 025 05 1 2
Tau //J\\jJ[]E (%)
9 TauRNMEELFFEOKDEE
BB & ¥ v B ORNTER OB XD &5 7z

otz, —RRICHEICIZ ) a—4 v s EEIC
GENTVE, AEBcIZZY a—4 8%
ELTORVLOTHFIZH KRR WD, TRE
BEOTIRE E Y 7 EDORICHBEDERD 5 1
BRI DIZT) a—=4 v DWENE S DT

BhawhtEZ 2,

D EofERD» o, HFREHETCIE RV Do,
RN D Tau TN X - THNEDIEE A3 A 3
52 ¢LE, Tau D 1% HIMTHAD RS FE LW
ZED ot
2-5. MiERES

IFfERER6 IR T, *ﬁﬁ,%Tﬁﬁ

IR D Tau FNE & MUR DR Y » 8 7 E
(T-Pro), 7V a—A (Glu), tV 7 Uko4
F (TG), a1 25w —) (T-Cho) &8

XO7NVA VT + A7 78—+ (ALP) itk
& DN BHMEZAHBIIZFR D 6 Nz o 7,

RTREO Glu & T Tau TINERL W[XIZ E
o T dy, USRI E TOEME & R
MIOMETH 2 LHW LT\ %, FRINATICE S
A EROICAFEERE L 72, ZDBFAK D
55RBIOV 7V, AUIETERIMLL 7%,
PE- TREME L TH o 8RIMT 5 £ TOREDY
XZBI > TREL o T, fazfil>T
HEIEL), PR HLEDTEE, 2085
RERFICIMBEDS R 2 2 2 L IERCAIS T
%, ZNPSROFERICKMINTHLEDTH
59, nE, PRERHIEERILATN AR E R E S D
MIIIfTH T, RINBICEXDREE L REE
Ziroiz,

3 5|
o BRI D Tau IMIEDY 1% F CIEERMNRIZ

o THOMENRS 2D, fARZIRE ¥R
JBENEDEL ol IEXRZFNLL LIk
% LR EFRIIFRIIRGE VR o
Too B VST ERNIEIZHH & IR o T2,

DR RICR O RELFEE KITT DI
By URIEBRE 50T, 5528
EWEE, WEYERSE, ¥ RIBEHELD
IRz iRz 25, G5 v 7 HEDH
320g £ TG RNEL 2 5 e Ty
Y, ZNL EoRick s LIgHERE LIZY
FIRIIRIIIERGE Y, & v S BRI S 2
IARWEZ R L 72,

: ®6 MERSOBHTE « Taw W 0.5% < 2SI, DL, 3
ﬁﬁg% = A B C D B fuigkmEARLAEC, FFRKEE
T-Pro (g/dL) 474 449 432 388 414 \F 1% IEMREAERL NI o7 EE
Glu (mg/dL) 50 43 46 48 54 BZNUTTH U ETHEERKIZAE
TG(mg/dL) 278 273 316 246 256 P

T-Cho (mg/dL) 474 638 475 426 409 .

ALP(K-A.U) 67 78 64 85 67 - A ORI, T & AR O 7 AT
12816 H %D 5, fAk D Tau TN L > TH
T-Pro (g/dL) 383 400 441 383 462 (KcEREINBAEEOENEALT S L
Glu (mg/dl) 47 48 50 70 82 — s ) 0y i
TG(mg/dL) 179 165 219 126 340 WFHSDTH %, IHIEDY 0.5% THA
T-Cho (mg/dL) 433 554 467 388 424 (ES  FN g

ALP(K-A.U) 6.4 5.7 43 36 4.2 ~Tau DEINIC X > THIEDNINEZ 2o
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FEREMEE DERMGRAN OB -2, 4V >

THRBICEBRINZIBHEOEIMS 2 &1, A
BEPLL 2D, WEHPRS %222 LICEYS
DT, WELWI ETH 3B,

c U EofER» S, FRAND Tau OFINIEHA
OFIEREEWEL, TaEHOHEGEHEPL,
R~ ORI 2 IFEOER 2 IH L TAEZ K
ETL20CHENTH S LHWIT S, Tau DRIHE
BRI 05~1% TH 5 L Bbh 503, EWf
BOBAIIZE SR 2P HETH S,

- M1 Tau SEARMEENC S EHTHK D Tau
DATHFEHELS EE L 72DT, Tau DIRHEK
TTH D EFOOEN, L Ladis, filkhc
Tau ZININT % & Ak 22 HOKEE I LD T,
M & > T Tau IZHEREEMEO—FTH 5 Z
EIEFFDEVLRNTH B I,

vEAq

Takeuchi & ¥ V& WBEE B OFHERIZ & 5T Tau
WHHEBTTH 2 Z &, WLirfaomg o
Beh 27 L2 Tau 3B EEG TN TR NLT
L, PAUIC T 22 <91 Y eSS
RO NIEERERENREI NS Z LEER
L7z, COREZZITEBS? 37 L1C
Tau Z 3 LT 5 Sk L LT, 7L EEKEIC
Tau % VAR L THLD A 9 % E R0k % B g
L, MEEEHG CHHINICES>TWw S,
L2 L7 s 7 L dKkPIc i LT 3 [EE
VBRI B2 0T, KICTHEMRL 72
Tau XETE % B B IRHIC FERFICE D A E 1 57K
WKEENZFOADPFHEIN T LD TR
e EHEHIHEE, HUDIARZIRIR A DTl
B EEZT, TLIVDPERLNEKE X T,
Tau Z G U ETAROEH 2 FUL Y L 212 X % Tau
DL SABBNERDIR < 75 5 AIREEDE 5,

TLSBRRLZOY A XZFv/ 7ua S
A, rual g, NUVEBREOREITRY
ZEPHENTVWDS, XoT, FTNUEEERC
Tau Z B DA L8 2 L2 Lk, ZOfE,
FERE 2 B H N o g cld xR <, R
Tau 8 O WUBE H CEREES 1 & 9% L < IRb

N

o
®

[e0]

B Tau &8 (%%¥)

o 1 2 3 4 5 6 7 8 9 10
IR Tau BE (%)

10 SLEBFRD Tau BE L BRED Tau B2

FERNC ST 5 2 12 & o THEIEICIRmNIC
Tau D IAEFNZ Z E2HSIZL, Tau %
BEERICE D SAA S VEERE (LT TY & BSED)
DELEL 2R L 7 ® ) AP O Tau B &
BEREE AT O Tau I & DRIRZE 10 1IR3,

ZDTY 2T LD Tauiie LT<¥ A D
HIERE 21T\, Tau MOV TY DAERIME 2 S~ 7=,

e 1 2 P VO SR 2E K BEIFSE T C 2 BT\,
R -1 T Tau &8 11.3% 529D TY, 3k -2
Tl Tau & & 5.4% §2WD TY 27,

1. EB& -1

T LY DOREEENRL S 3K R,
TY X, R+TauX) Z@EL %2, vl 7¢ VY
Lo S BERFADRE O 1O (LR R & BgRD) %%
BIOHZCHEY &2 % —THMREEL 2, R
iy as%®27uL 7L REHETO
HGZTES o2 HIABEL M, 7nL oL
Tau % & ¥ 72 W AZEIENE (03 A
NENiE) wfbH T 51 19 kG E L 727 A
TEHAOVKERX, TY KiZ R DD D IZ Tau & &
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School cafeteria in the world (1) - Peking University

Rt B (SAKAGAMI Hiroshi)?

Yan Zheng, Ph.D. candidate, Department of Oral Implantology, School and Hospital of Stomatology, Peking University

2 BRI ER EAE A
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jtﬁk#mﬁ%@?ﬁ%@ﬁiéh&r/x %
77—0)?@#?%\‘ HA - 77 HFEVET AT
R (< 6‘3‘41/;(705/) Dz
?ﬁ%%b‘, BAKRY: (11 H 20-23 H) &
K% (11 A 24-26 H) ITRIRLE L, TN
W H &R FEEZT TV S REOTE ] OJFRE B
BHUFOETH B LBV, FAZ, FHIHEX AL,

JEERFEDOZEBICOWTBHEEEVE Lz,

1. kEXEOHT7FVT"

EEKRZOHLNRF v 232X, WA
AIGHNCE 10D AT 2T ) T7HH D £
(1, ®1, PARELAELTBOETOT
ERTY, mELWVEREIF, Z4HEZDS 500
miEEULHMEENTBOEHA, TNTNOH
TxTUTE, BI0FEHA—RUAL, BE
EFHA—=RIVDRKEZTT, F1#EHED
TxT7 U7, 1964 FiEFRINE LI, DL
%, BH5RAEMHEHN T TV (1980), i
FMERE (1980), 4l (2014), AJlE (2015)
N TA =TV LE LI, K, Fv 08
ARKDOH T 2TV T T, IREFEEHZLT
i e E C CRNE N, AT VUFE
oLz &g kBT LI,

F%EFT (Meikai University Research Institute of Odontology (M-RIO))

Introduction

A group of PKU School of Stomatology (PKUSS)
students and instructor visited Asahi University
(November 20-23, 2017) and Meikai University
(November 24-26, 2017), supported by SAKURA
SCIENCE Exchange Program in Science (Japan-
Asia Youth Exchange Program in Science). I
thought this may be a good opportunity to find the
source of China's vitality, which is developing day
by day, and I asked Miss Yan Zheng about school
cafeterias at PKU.

1. Cafeterias in Peking University

There are ten cafeterias in main campus of
PKU (Figure 1, Table 1), which are located in
different places, making students living in near-by
dormitories more accessible. The nearest canteen is
only 500 meters distant from one of the dormitories.
Each cafeteria differs in size, from dozens to several
hundred square meters. The No.l student union
cafeteria was constructed in 1964, followed by The
No.5 student union cafeteria, Yan Nan Mei Shi
(1980s), Nong Yuan (2014) and Shao Yuan (1F)
(2015). Nong Yuan is the biggest cafeteria in the
campus. What’s important, Premier Wen Jiabao and
Premier Li Keqiang have visited this place and have

lunch with us.

! http://www.pku.edu.cn/campuslife/hgfw/index.htm
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N

1 ERKRZEOHT7 T U7

£1 LTEKZE (PKU) XA VF v YV/INADOAT7 77 DEZEREM

Payment
o Break , Campus Meal
Cafeteria's name fast Lunch Dinner Card Card Cash
No.1 student uni Main Restaurant O O O O O
ca(;etesria ent union Temporary Canteen O O @) O O
Only stable food A A A O O
Main Restaurant O @) O O O
Yi Yuan 2F O O O O
Temporary Canteen O O @) O O
Chinese fast food and Dumplings O O @) O O
No.5 student uni Western fast food and Rice noodles O O O O O
o i 58 8 8 ¢
Temporary Canteen O O O @)
Flour-made Dishes O O O O @)
Main Restaurant O O O O O
Yan Nan Mei Shi Basement Restaurant O O O O @)
Paradiso Coffee O @) @) O @) O
IF O @) O @) O
Shao Yuan 2F @) O O O
3F O O O O
Beautiful Time Café O O O O O O
Songlin Restaurant O O O O O
1F O O O O O
Nong Yuam 2k © O O = O
& 3F @) O @) O
Only staple food @) A O O O
IF O O O O O
Chang Chun Yuan  2F O O O O
3F O O O O
Tong Yuan Muslims' canteen O O O O O

A TRER, BHEEH, SRS

66 New Food Industry (New Food Indust.) 2018 Vol.60 No.3



RO F & (H)—ALFH K

School cafeteria in the world (1) - Peking University

JEERRCETBIZEA LD N, Fv v
IRAH— FEREBEFI— e Tl hn
F, TNSDAT7 27V 72T RT LT
TEEA. LHL, WDHhDAT 77 &
BIMOAT7 2707 T, BEELEMmOER
MZHRESTHS TEMNREDENTVET, HIE
IZiE, S6h, SRR, BEE, 2L TEM
LTWVWBFEADEKR S 56 OVEEELND D &
9, CORZERLTPRRBOZEEICH LT
&, FlaeA 7277 ZABRLTVET,
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U7, 1958 FICEHBEINE LA, BHED

PN 2011 Fic@dR I, fEEIE 2015 £

F—7FLELE,

£2 LAERKXKEANILIHFALAIVR

Most of the people living around Peking
University are not allowed to use those cafeterias,
unless they have Campus Card or Meal Card.
However, there are several cafeterias and additional
cafeterias where customers are allowed to pay
for goods and food by cash. China has 56 ethnic
groups, having certain extents of differences in their
language, physical characteristics, eating habits
and religious belief. Taking into consideration of
this point, PKU provides special cafeterias for the

students of ethnic minorities.

2. Cafeterias in Peking University Health
Science Center (PUHSC)

There are four cafeterias and one bakery in Peking
University Health Science Center (PUHSC) living
quarters (Table 2). Since our PUHSC is relatively
smaller, these cafeterias are not so far away from
our classroom or dormitories. The Student union
cafeteria in PUHSC was constructed as far back as
1958.The current building was constructed in 2011.
Besides, De Yuan opened up in 2015.

'Y —DhT T )T DEERHE

Payment

Cafeteria's name Bfr: ;k Lunch Dinner Cét:rlzlus I\C/[:;:ll Cash

IF O O O O O
Student union cafeteria  2F @) @) O O O

3F O O O o O
Muslims' canteen O @) O O O
De Yuan O O O O O O
Feng Wei Can Ting O O O O O
Bakery O O O O

3. ¥¥NZAADMDHT TUT
T7IV—x—FRE, FcbDF v 8K
WiFare=h 7 2hnOhH b xd,
1 H24 BB L TWET, FFEOBE, S
HBE, FCRKRBROEIIICIZ, 24 BB
va vy THREICIREER TS, L, i
SIdkk & T is BY) 7z LIXTEEY

o =

HDC

3. Additional cafeterias in campus

There are several convenience stores and cafes
in our campus, such as Family Mart. It stays open
twenty-four hours a day. From the point of view of
the time, especially in the final exams week, twenty-
four hours’ shop is most convenient for the students.

However, various fresh foods are not provided

*2 http://byhq.bjmu.edu.cn/zzjg/zwe/ysfwzx/index.htm

New Food Industry (New Food Indust.) 2018 Vol.60 No.3 67



HF DA (H)—4LE K% School cafeteria in the world (1) - Peking University

o FX IS ZADELICIFEHIKELDHT o
TUTNHDET, 5T 1L DRFzEHX
IZiE, BIONEZRLANS Y, RFwoiawy
7, B ETOFRIENZL EAMATNT, BIK
FHORE, FAFOHNTERE, 25208
AYOEIRERMFLTOVES, 5, 747
7O MEIZLDORBTETAGDHDET, 7
TVERMGHTZE, WOTEHIFLEAEITRTE
HH T ENTEET,

4, A7 xTUTTARDHDENY

HEE, H2DEEDIFEALER, MEEE
BEDAT 2T THhEDEDTIEHD FHA,
Iz BDHE L T 2B, o+ 70 A
VDL DPE=INERIC B B @ OB ES L
ZwvhrDXSICHZAET, £TT, FlF, XD
AT H 0 REM 4 PKU, % LT PUHSC ®
AT 2TV TIAT>THE L, HAWZZFTT
BHEFEEZLTVETOT,

10 H20H 2016 DIt =—a—ZX %y b T—
7 P2iE, PKUICEET % BUBERV = 2 — AR
N ENTOVET, ETICEFEEERA T 2T
UT7E0WORZEIATEML TR, BT
WAL EEFRABFR>TVWET, LAL, #A
EZFNHPKU O LD R EBVWET, Z
NI EBOMNTI TWB T EEZERLTED
F9, BEICEF vV ADRHOETH, Bk
EEKIC L7z B A,

REE, WENEZ < OFEE &R THRE NziE
JEVESEE R > TVET, FEICE, 8 DD
FEGHIBREND 2720 ™, EALBEOR
NYPRE NG D ZHES S DRHELNT
o FEOIEBTIE, KA LIz NEZOBRY)
EKEDBEANGDDD ET, HEOEIRICNS
Mk, ZNUIESXI T, #ROAT =TV
7T, FEAEDADTEEREEZBEXXS XD
EFEREEZ BXRS FHFE T, R EN
BRE, NN—H— Y EET 77—+ T—

there. Additional cafeterias are available near the
campus. Right! Always, there should be a lot of
little restaurants, snack shops and street vendors in
a nearby commercial district. They can provide us
full lunch-hour breaks, harmonious surroundings
and more choices of foods. In addition, takeout is
popular in lots of big cities. You can buy almost

everything at any time by using APP.

4. Most popular foods in cafeteria

Actually, the most of these photos (Figure 2)
are not from cafeteria in school of stomatology.
Our hospital (where I take academic courses)
looks like the normal urban work units located
at West Sanhuan Road right near the other office
buildings. Therefore, I will examine more typical
and representative cafeterias in PKU and PUHSC,
where I am living every day.

Beijing News on 27 October 2016 airs interesting
news about PKU. Yan Nan Mei Shi cafeteria was
crowded at noon. Many students eat lunch, standing
without having a seat. However, I think it is a kind
of culture of PKU, meaning we are chasing time.
We have a chance actually, but we just do not want

to waste several minutes.

In fact, China has a wide range of food culture
consist of many types and flavors. Since there are
eight principal regional cuisines of China, it is
difficult to say what kind of food is the most popular
one. In the north of China, cooked wheaten food
is much popular than rice. While in the south of
China, it must be different. In cafeterias of school,
most people prefer to eat home cooking rather than
westernized dish. When we don’ t have much

time, hamburger and pizza, a kind of fast food, are

*3 http://epaper.bjnews.com.cn/html/2016-10/27/content_657 146 htm?div=-1
* http://www.theworldofchinese.com/2013/05/eight-regional-cuisines-of-china/
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A

Beef noodles Taiwan rice roll Buns and pumpkin porridge

Chicken salad

Fried bean Steamed products Cherry and steamed sweet potato

Salt soybean milk Red bean porridge

B2 PKUAZTTYTZDATAZa—
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our choice.

I love the Chinese Dim Sum. Using my spare-
time, I collect, taste and compare them. For example,
I once collected over 30 kinds of mooncakes made
by different filling and manufacture methods. My
generation would like to make choices, based on
the merit for healthy life. Although I was born
in the northwestern Chinese city of Tianshui, I
like the Cantanese food because of health-cooking
practices and good taste. For example, Chao Shan
Sha Guo Zhou, which is a kind of porridge served in

arenaceous bowl is my favorite.

Chinese name of this food (Figure 3) is malatang,
also known as spicy hot pot. Like the roasted sweet
potato, malatang is also an effective way to fight

the cold of Northeast China. In many other places
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around China, particularly in Beijing, it is more
often found at malatang street stands or small
malatang restaurants. Ingredients of malatang and
hot pot are exactly the same, but they are quite
different with each other in their simplicity and
fastness. Among people who cannot eat spicy
foods, the clear soup and sesame paste rather than
spicy hot broth are popular. We can choose our
favorite vegetables and meat and staples including
instant noodles, ramen noodles, handmade noodles,
udon noodles, shrimp dumplings, rice dough balls

and so on.

Future direction

A lot of rare dishes were lined up in the Chinese
cafeterias. China with broad land rich in human
and natural resources will surely create a more
diverse food culture by incorporating the traditional
cultures.  To fulfil the future development of
Japan, it is necessary to establish good relations

with China, which is growing day by day.
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