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AEn ”iy, : apple polyphenols, high-normal and borderline diabetes, oral glucose tolerance test
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Ag FIRN (Food Innovation and Regulation Network) aneldaunauinetmansuazinaluladnio1uisuis
Usgmelng (FoSTAT) lifuuariade fihunannsdifedimilswesnistuvenansnmaguamluszuy FFC Japan
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%Elmiﬁ’]ﬁ'iy’: Procyanidin
Foudndnat: "Apple (Rubysweet)"
sUnuURAnfeL: nansdusiomnsan

%’aﬂ?ﬂuﬁnémé"}\‘quwﬂﬂw: This food contains procyanidin, which reportedly helps to maintain normal

postprandial blood glucose levels
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2. nasitunisszanasAaiuvestindvnsine
Az FIRN I@Amdanauidendnyiluuyed (Clinical Trial) $1uiu 1 Fos weldilutoyadwiuinivinisive

wielirnufniiure A uaeandearauITeiudanuiing81mgunIn Muazdensadl

UNA2147398: Chronic administration of apple polyphenols ameliorates hyperglycemia in high-normal and
borderline subjects: A randomised, placebo-controlled trial

woudafuundswesindfiuoaia uaninlassadisoandu 5 ndu #sil 1. phenolcarboxylic acids (1tu
chlorogenic acid) 2. anthocyanins (1% cyanidin kag glycosides) 3. flavonols (14U quercetin glycol-sides) 4.
dihydrochalcones (1%u phloridzin) Wag flavan-3-ols/procyanidins aﬁﬁﬂﬁiymﬂLLaULﬁaﬁﬁﬂw’ﬂumu%%ﬁﬁa apple
polyphenols (AP) ussenannuetianu aeiugd (Malus pumila cv. Fuji) afauazwendieaedun Diaion® HP-20
Namiﬁaiﬂugmwmﬁﬂ fid1uUsznoauaes procyanidins 48.9%, which comprised 11.6% dimers, trimers 6.0%,
tetramers 6.2%, pentamers 6.2%, hexamers 4.6%, Wag other polymers 14.4%

nauiegveanaling 65 918 ({3 47 Au fuds 18 aw) 818 30-60 U 1asu AP 600 mg/day nniu uwan 12
Fani ‘W‘ud’]mﬂgiﬂmﬁu%uasmﬁﬁaﬁﬂﬁzy post-75 ¢ OGTT (OGTTsg.min siucose) WAEAT OGT T30 min lucose value Tuﬂaq'uﬁ‘
I $uansnnany (164.0 + 7.4 mg/dL) snitegiideddnuiiofsutunguilldfusmasn (194.7 + 104 me/dL, p <
0.05) # other lipid parameters uag cytokine levels lifinsiasunlasesaiiied iy

HaN1TIT8asUINs1esu AP 600 me/day atheeidewilisssuimnaludenndormsinuni wienunuse
1iA1aanas (impaired glucose tolerance : IGT) ustagndlsinumsinulunguine grafifouialug Tuuasfnuily

JrErEUNQHANTENUNITANAATBILIAA (glucose homeostasis) 31NNSLATUATVIAZRU AP
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3.2. ANUNUNUWUNYIMENFIUN1TITY (The strength of the evidence)

ndeyainasiilude 3.1 Auzindnmsineswiulinsuuummudiuisouasunaumisenanulusywd
Tnefiseiuazuuu 5 seu 1dun A = clear and well-founded (Fuuasiifodunuiia), B = positively srounded
(Humdng uiBsuan), C = suggestive grounded (Huvdngudisausiug), D = Insufficient evidence (Humdng ud

Laiiiesne) uaz E = Negative evidence (\undngnuidiau)
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AaziulnefdnswRanssus euivitssduanuiideieovesdeyasglussauiundeiouiunans (1)
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n. doyaimesingiuddifinnudneu Wesnssyameneudafuiugyd fusnaint wissilnenisadnge
AaduY Diaion® HP-20 usldlléiszynszuaunislunisindu tablet

v, lallfszyitasetaidaou wasUiinamsddyseydiinsudou 100% wesanszyfies Apple polyphenol
(AP) samples contained 48.9% procyanidins, which comprised 11.6% dimers, 6.0% trimers, 6.2%
tetramers, 6.2% pentamers, 4.6% hexamers, and 14.4% other polymers.

A, 600 mg AP liil#szydnfansdrdayla(polyphenol %30 procyanidin) wazlins1uuvasiiuegradnaues

Usunauiild (dose)
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N, NAUAT9ENTINIY 65 AU {¥18 47 AU 1l 18 AU 91991y 30-60 U IA15E6U fasting plasma glucose
(FPG) 8¢ tu 913 100-125 mg/dL ¥ u mixed population 5¥ %313 high normal (normal OGTT) wa
borderline (raised OGTT) usilallauansinfiuszanamilsluusazngu

2. inasimadadenasiiniatinuedn OGTT fuusineunisfinu uindeyananisaiingideivomadinanen
WAIR9ANBONTINAY
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Anizvhelvefidnsauianssus lanuduissduanudidetievesieyasglusyauiiundede uimnais (1)
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Lail#s181um s CONSORT guide foyafiléiFadilsinsudou

lal5¥yT8n13 randomization
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Ladldsgyfianisfinniu (monitoring) veetadadu WU 811159U warN100NAIAINIY 18 Svuwiiesin T
pranalAIINIUUIENIUEIMSNI polyphenol-rich food
Freanudsreznaunsiana OGTT niraiuld (0,30, 120 u1¥) TunsAwIng Area under the curve A35i
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AnizviavnefidnsauAansses anuiudssduanuiidetievedeyasgluszduiuntedioUunan (1)
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f.

ATATUNALANDT \loswnldend1 Chronic AP administration significantly improved impair-ed glucose
tolerance in high-normal and borderline subjects

TainasldF1dn chronic ilosniisvavianianaiiies 12 §Uani

ﬂEjiJ‘lJiz‘zﬂﬂiﬁﬁﬂwﬂﬁﬂﬁiwﬁuizwiw Ny borderline 4l impaired glucose tolerance wagnay high

normal Feo1q il impaired glucose tolerance
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f.

FaA211na19813731 "This food contains procyanidin, which reportedly helps to maintain normal
postprandial blood glu-cose levels. Fslungunaassiid @1 AUC of OGTT egniinguaruny e

Fulsemunalilas 12 &anst wednesananlilaanaanieseauunid

v
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AN EALIDINAIULANAIITLIAN 30 WIT WATILIAT 120 W17 Seautmaliiiaauwans1g wagal AUC 30
91nULA 3 time points A1 HbAlc liauu
msizqﬁﬂﬂénéjwdﬂ This food contains procyanidin, which reportedly help to improve postprandial

blood slucose levels, if continuously consumed for 12 weeks.
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JoHUNADUS LNULAN
. 91m58uNl polyphenol 81918u confound-ing factor 1¢1 Lilesa1ngideudsenaadnsiiaes uilildnge
Anau (monitor) 118NM35UUTENIUDIMNTIUITINTB L4

9. Ya3wdu wu nMseaniidiniy o1alinasesysudimatuien faldlaiinisnanideludiudl

6. UsBliuAMUNTNLUUYRMENgIUNITAY

The strength of the evidence = C (Suggestive grounded)

agy

ndefAaiuvesamzdnivnisine Tanududin anundnuiuvemdngiun1sisde 13es “Chronic
administration of apple polyphenols ameliorates hyperglycemia in high-normal and borderline subjects: A
randomised, placebo-controlled trial” fianaminuiuvemang1un1533e (strength of the evidence) aglusysu C
= InaNgIULTNLAUDUUY, suggestive grounded dmfunisiuae N813919N19gUAINI1 This food contains

procyanidin, which reportedly helps to maintain normal postprandial blood glucose levels.

LaN&a1581984 (References)
Shoji, T., Yamada, M., Miura, T., Nagashima, K.,  Ogura, K, Inagaki, N., Yamamoto, M.M. 2017. Chronic
administration of apple polyphenols ameliorates hyperglycaemia in high-normal and borderline

subjects: A randomised, placebo-controlled trial. Diabetes Res Clin Pract. 129. 43-51.

ANYaUAM (Acknoweledgement)

VDU UNITLANNUILUINITHALINNITNUAIUNITINANEIN TOIUNITUIsTUTRsUsEIMA (Une.) Tildaiuayu

nulunsdafanssunisseauauAniiuresidsrngananauiviiieludeyalunisdnviienatsadull

X a v & i o % o Py 5 P |
enansiluamfaiiuresfile v Inghifiduuiededan fuameuinermansuazmalulagnmsemnsumisdsenelne
waranqligenndasiuanudaiurewhsnuiinihinetedaense

meaunans liufinveulunnudemelag MiiatuanmaiienansvdenuAniiuiluly



FIRN TECHNICAL BULLETIN

=

715199 1 WEAIKNANITUTHEUUNAIMNTILAINAMLHSBUISESINg

Day / Month / Year

¢ a o = - | v = = = =
Lniu‘t/lmiﬂismmsﬂwn'mmLﬂlaaaﬂlawaa&a 0 = YenY, -1 = uWL“U@ﬂ@U']‘Uﬂan, -2 = UiDnaUdy

The strength of the evidence A = clear and well-founded, B = positively grounded, C = suggestive grounded, D = Insufficient evidence, E = Negative evidence
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No. A NWUN, A . #13561A8 NTTUIUNTS d. sUnuuns 9WARBUAT | NUYBAINN | strength of n
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R AALADA - . (a1a1)
factor #1381AAD serving AATIEANY Wa HUNMW evidence
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1 Chronic administration | Diabetes Shoji, -1 -1 -1 -1 -1 C
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ameliorates hyper- and clinical | M., Miura,
glycaemia in high- practice T., Nagashima,
normal and borderline | (2017); 1-33 | K., Ogura,
subjects: A rando- Impact K., Inagaki,
mised, placebo- factor 5.602 | N., Yamamoto,
controlled trial M.M.
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