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Study on improvement of a comprehensive determination method
for nondigestible oligosaccharides
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AACC: American Association of Cereal Chemists

AMG: Amyloglucosidase (7 X 12 7 /L2 v X —E)

AOAC: Association of Official Analytical Chemists ~CK[E /34T H%R)
CCNFSDU: Codex Committee on Nutrition and Foods for Special Dietary Uses
DP: Degree of polymerization (& %)

EU: European Union (FRJNE &)

FDA: Food and Drug Administration(7 A U 77 £/ [ 35 &)

FOS: Fructooligosaccharide (7 7 7 k4 U = §¥)

GF,: 1-kestose (1—77 A b —A)

GOS: Galactooligosaccharide (% 7 7 ~ 74V =§¥)

GS: Galactosylsucrose (77 7 N/ /LA 7 11— R)

IMO: Isomaltooligosaccharide (- </ k74 U =§k)

IUB-IUPAC: International Union of Biochemistry and Molecular Biology- International
Union of Pure and Applied Chemistry

N.D.: Not detected (& HER S LA T)

NDO: Nondigestible oligosaccharide (#EVH/bMEA U T HE)

RMD: Resistant maltodextrin (BE{HALIET A K U L)

RS: Resistant starch (FEVHLIET > 7 )

RSD: Relative standard deviation (FH %15 HE (R 72)

S.A.: Specific activity (FLiE )

SD: Standard deviation (£ ¥E{f 72)

WHO/FAO: World Health Organization/ Food and Agriculture Organization
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HLTWDZERHALNIENTND Py AU L W) SENFARIND K 517> THA4E,
HARIE E$E K 04 U TR HTO B EIT A2V P, 2k, 4V 2% 85E4 5 TR
BV ENEA THD Z L athd L L, 4V TR 2 — Rl O Mo E it @
Tl Kia A ) TEEOWWESCHEEEN IR LOFH SN TV AL TH D, £i2, BMHED E



BOEREET, VITF a3 FOBEDOREIC X o TEHIHMES Y THEOREMEICBE LR E > T
ETW5, Tz, AV TREORIA~OFEPILRT 214 TiE, AR S A Y TFEIC RGN
A LTV L0 G0 a EFECFHET 5 2 LITEATH D,

THE R DNEHARMEA ) TS A A 28I 2B W 2 RR G 6N 5 K 5 RIEREZR
B FR R 2 RB S DI, EMRERENES Y THEERIEIARAIRTH D, ZHEER2EH
{EMERl sy 2 B 2 BEHALIERE E O E BiE 2 1R T 5 2 LI, REFIRR 5 ITEIE O Hfi /e &
DENPOHMHATHY . LEBRN R AN GO TEETH D, S 5T, EHLIES Y SO
fE58 2> D IERE 7R E BIE DML, A B 2 WITEER O SRR B O F RO R R EUR L OFF
i Z @ ECATV, AETEEIER PR Z 1L U & LIC@REORES - i~ F 50 & FEMRREET
DRENOHBHETH D LER D, ThWA, BinHORYEME: & CNTEEH LA U ThE 2 IEfElC
R DEEMEIIERO @& EoTWD ™, Eio, RMFEREIT, Hii- Mg OB 24 %t
LIENTRENDTZD, ZOX I LWREAFEMIIHETE 2 ERIEDOHB O LETH D, 7
RETHILT, H—OffERERIET, ZHEOEHIMEA Y IEOEENTE LI ENEFLL,
IHDHOMEE D L THRRT 22 ERRDLNATND Y,

BifE, Codex Committee on Nutrition and Foods for Special Dietary Uses (CCNFSDU) 7 &5 TNZ
European Union (EU) TEEEALMEA Y THED DP % 3 705 9 & LTV DM, £ O 5T IbERE (sugars)
DEFE OBEN D D LRI D Y, MEEIERICR T 2 BEOERIT, Bl L0 TRICRE
L, Wb - I SHUS K WBET L a— a2 EE N2 Lo Tnd P, ikaniens 7 Fan
—ARE R EA—RIHETH L O THEDOERITHE YT D, Ll BEEOERIT. HIERINE
NTEBFAEND T RUPECRER EOBEELR DOy a i~V b—RA R 8D a2 ME L
TWHDOT, FHAOERIIFELTND Z &I 5, KEX EU MHHOERZ IR Loy, #
HILME B ERRAFEM E LTHENShD Z L2 BE LR oTe/d, ZDO X 5720 JE LR
ERCZ LI Role b L EbD, BATEEITKER EU OFHOERE LD EEMTNDS
W, EDEZADBEDENE (A LR, L LRRG, 5%, HHHEERER EIc o0 T3
JE L 7oBEER 72 & QNCEE LIS ) THEDERDOBE L FM T D2BEN DD Z EPRESATND
70, —7J7. International Union of Biochemistry and Molecular Biology- International Union of Pure and
Applied Chemistry (IUB-IUPAC) 2317 54U THEOEFETIEIDP L2 M EINTWDE 7Y, L
72h3> T, CODEX 72 5 TNT EU O#EHLMEA Y THEOERITHESBE L Tzl LT i
{EPEDA Y FPEIZF DP OFEFRN 2 26 TR<, 3T 2 I I3 FERDH D, £z, BETR&~
FIAENTNWD T 7 Fan—A R bWt r B4 — A2 (LIEA Y TR OERN LRI LTS
B, TNODOFENAHBRIZ R LMBE AL 5, Z O#EHHLIEA Y 24D DP O EFRICEI Y 5 R
IZ. IUB-IUPAC R EH TV H AU THED DP1X 2 25 L EFRITHES 2 L TR T 5 L HFEHIEE
ZTWD, Flo, BARICSOTIEHENEA Y TPEOERITDP 227059 L LTS 0 |
BEIXIN D OFEEEEE X THE LA ) THEDO DP X2 b & L P,

AWFFED B HE HIE, HBERFICIEMREREHRE 52 5 2 &L TE 2 HHHMEREE O B E &=
BEaERET L ThD, £DD, RUFFETIE, AOAC AFEEL LTRAIENTWVSD AOCAC
2001.03 {£72 & TN AOAC 2009.01 IEDEEFE —HPLC 5 (EEHALIEA U THEE R 2 728k



MA) THEEEICESRZH T, ZOERETIHENE LAY THEL FREICERETE RN L2 5EGE
L. TOEREZHLNZT D LI, 2100 OFE S Z R L7z AOAC 2009.01 5% B2 L 7= 1EfE
TREEEALME A U B E BV E OMENT & iR T,



II. EBME 5T HE

1. AOAC2001.03 {EIC L 54 Y THEREOREA L R EK ORET
1) AOAC 2001.03 =2 K 54V THEE B O BE R ORFE
(1) ABRWE

AWFFETIZ, T CTICRMLFEM & U CRERBEARM 21 UORREREMICER S T EY
e, EEE LAY TRERMER Uiz, £72, WMIkMEA D I ORBRWE & UCHERM Lz, RYikiE
& L CTRMD Z AV, ¥EE LAY L LT FOS Z vz, JH{bMEAY L LTIMO, A7 1
— A7 BT T 7 =R & Wz, IMO 1A EREA RS DB S5 Th D Z & B AR I
A Y ThEE U CRRAISIL TV AN, 2 E THE ST in vivo OFEBREE R0 S bEA D Ik
THDHZEDNHLNTH D0, R TIIIM A Y T L TRV Z 2L,

A THWZEDEHETH D RMD 1T b T3 (B (RER) 2»2ofti Szt TE
DORIEIX 93.7% T D, 728, AFFETIE, RMD 1T 78% T ¥ / —)L CTrhE L7V ME 0 15y % 4y
Mrstge & Ule, ARFRICHWZ#EEEA Y S CTh 5 FOS ORIEIL 98%LL ET, 1-7 A F—X
(GF,) 36.8%. =A h—A (GF;) 51.9%., 1fB-757 27 + 77 /L )L=A h—A (GF,) 93%T,
DD 2%F 7 NVa—2AL 757 h—ATHRINT-EGHET, F¥S 5T 610.1 ThDH, FOS
IR (BR) (B - Rt IR D) o ftE I b 0 Th D,

AAFZE THWZIEAEYEA Y 2hED IMO ORIEEIL 90.8%LL T, )0 18X 4539 T, 1 Y~ /L
N R TITA—A AV IRV =R A YNV NI A—RA ) —ZX A V<)L F—K,
SRR EDIRGMTH D, IMO ITIEFIEZE (BR) R oG snzboThd, &
7 v — A THIEEDS 98% LA T FOEHIBE T2 (BK) (KB 2BiEALTZ LD TH D, £/, 7
7 b= AUTHIE 98% LA BT BIRELE () Gl ok L TnelZneb o Th 5.

(2) #HEK

AOAC 2001.03 {EIZ K D #EHALMEA U HFE &3, AOAC 2001.03 LD BWEHERIE S v b TH
% TOTAL DIETARY FIBRE ASSAY KIT (Megazyme International Ireland, Ltd., Ireland) Z i L7,
ZOWEF » MTIX. Bacillus licheniformis FROTHEWE a— 7 X 7 —8 . Bacillus licheniformis Hk
D7 a7 T —Ele b N Aspergillus niger D AMG 25 W GIVTW D, A A 2 AZHBHRIX T 3
—J4 ~ MB—4 (A7 (8K . BlEED) #HWe, £70. 874 MEFE AR ORI
MHEEAL THW,

(3) AOAC2001.03 EI2 L 54V TEEEDFIE

AOAC 2001.03 IE$5E DINIK 3 ISR 2 W T BEsE —HPLC {EIC L 54 I E&DO 7 r—F ¥
— % Fig. 31278 L7z, AOAC 2001.03 % W24 U THED E B 7 & NS EHEE D AR KM 55+
E 4y DEILER O FLHIE, Ohkuma 5 0 5% % —#BikZE L7z Tanabe 5 D )7L ICHEL 7=,



HPLC Z W= & PFE EED =D DONIEMHIELL T B0 TH D,
T ERE AR LC—20AD ( (#F) EE8U4ERT, RA)
H—RKHZ 2 SUGARKS—G ( (Bk) BEBUERT. mENT)

77 A Shodex SUGAR KS—802 (8.0 ¢x300 mm, WAFIEE T (KR) . HURHD)
717 I 70°C

BEhtH H,O

BiBL 0.5 mL/min

AEHRAR  10uL

e AR RAEEATEF RID—10A ( (BR) BEESUERT, mlR)

EUERIT 1 7D & duplicate THMT L, ZOVEIEE Lz, LTOFHEXL Y BHEE D
AR 53 D [N 3R 2 B L7z
PA-Nondigestible oligosaccharide 1

SIATEEEH D ALK MEHEE ] 53 DA =R (%) = x x100
PA-Non-treatment SW

PA-Nondigestible oligosaccharide: #7515 5472 HPLC D& — 27 = U 7
PA-Non-treatment: 5 fR#tftD HPLC B°—27 = U 7
SW: Bt EE (g)

2) WIRORZ DK FHEEKERER Y AW A Y IFEOKMEEO L « 1REt

(1) 7Z2bWNTe ~O/NEGHIE REBEUKREERTE M Dtk

ORBEWE

B E X, HEH{EETH D FOS, RMD, 77 hi A7 ua—A (GS) , 77 Fanm—A,
GOS BIL O trbEA—RA% 56 mM 12725 £ 912 50 mM U »ERFEEIR (pH6.0) \[ZIAfR LT-, £7-.
KL LT B ED X 7 v — R 72 5 TNZ IMO % F VT2 ARFFEIC V72 FOS OIS 1 98% UL | T
AR (BF) (B - RSt IR, D) 2 ofiti szt dThsd, RMD TR by T
¥ (BR) oftE SN L O TEOMEIX 93.7% Th D, GS OHMEIL 97%LL LT, /381X 504.6
D=HETH D, GSITHKEEREGRR) CERE) MofthEsnizboThd, 77 F o —ADOHE
1L 99%LL BT, 43 &IT 342.4 O FET, FRAILFERK) GHEH) »ofthsnzboThsd, GOS
ORFETT 90%LL BT, HFEME (k) CEAED) »oft5ah/zboThsd, Er At —2A0OHE
12 99%LA =T, HFRIZ 3424 D KETH D, oA —RIMBEFETE ) MotthSh-
HDTH D,

Q7 Z /NGRS T D% — h DFEEL
R RSP RN AmAES (RRE, #ETH) KoftgaIni=7%/0 CGEfE~7 % (LWD ff) |
HEVE, 6 7 AlREAR) 1%, K L7c/ Ny b ET/MMBICATE LTV DB 72 £ 4 TEZO) D B L 721%,
+ZFEE D ONCEIGZ B 0 BE L. REBUKMERERIS M m O 2E i B (220549 1/2) % 10 cm fH]



By El Lz, U103 7=/ Mg, K7 27 L— b ECHEZEIV BRE  /MBEFEN 2 AR
KT 2, 3 EBRERE, == F ANV TKEERE LT, Z20%, MEEILTTREECREAER,
T HINGRE R T Y R — S Ol E T —80°C TRFE LT,

—80°CIZIRAF L T =7 /NIRRT 1, BT T3 — NRBRATIC — MmN IS F R E L CHEBR L
Tz R U7 7 /NIRRT 1L, =X 2 VTR ERE L, KB LT A7 L — bk EICT
AT L= I CT/NIGRE I 2 I U7z, 5 DAL/ NG IR &tk . AFREKE 19 (A&
(5%) Iz, &Y br > (Kinematica Co., Ltd, Swiss) % V" ToK& T C 30 B[, 2 ¥ —{b L7,
TDS%UFETF—MIImLZ27 7 AF v 7 Fa—7 (1.25mL &) IZHEL TERICHETHET
—80°C THRERAF LTz,

@t MRS E DR — DR

b NIRRT, BSAEOFHRHCHIE L2 b 0% FEBRICHET 5 £ T—80°C THUREIRIE LT,
b /MR T IR B e DRI £ D TR IS L2 b 0 TH 0 | FEARIC X o TNBHFRERNAL 23 %
L Bipodz, b MNBKIEREY 2 — ME, Oku SO HIEMCHET THW TR L, ERIC
% FET—80C CHIfEIRIE LT,

O REBUKRRERTEE DR E

TR K IREESIEEORIE 1L, VL3 — R A ¥ —F & AV /- Dahlqist D51k A k2
L7z Oku bDFE P CTI7 oz, BWHIZIIAZ m—A vV =R, hbnr—A F7 b—2A,
IRTF )= AR BNIA Y~ )b b= R Z A T ZREBUK AR S&TEIE 2 JIE U 7o, & B P 50
mM U > ERERTEE (pH 7.0) ICENENOIEHZIEE L T 56 mM 12705 & 5 ISR L 7o, SBER O
FEIEMEIT 1 Rl 7o 0 2 /X7 1 mg THIK 3R S L7z BB % umole 0 (umoles of substrate
hydrolyzed/mg protein/h) T L7z,

®F I BREDHIE
THIR BN NIRRT VR — RO Lo IR, 5% IV D Bradford 5 *ICHET
THE LTz, & X7 BRIy g7 VT 2 v v,

(2) 7H#72bQNTE b O/NEREEESR T LT 4 U SRR D538 - [RE

BN ERENFICRCTRIBEIZR D X ) TOMN - W L7 #7225 e MG £
UF— k0.1 mL Z/RERE (10 mL &) 2oL, ZHICHR LS EE 0.l mL #/0%, 37CT
1 RFREI SIS S 7o, RO, WK T 5 B 2 IBAVIE S &, |IRE THHEILTZ, ZOK
INRIZ A > 7 L7 4 v H — (Millex—GV Non—Sterile 0.22 pmx13 mm, Millipore Co., USA) %
WCH U RTBR EORKIE AL, ikl e Lz, £72, BRE LT, B4ICHRLET ¥
2B NTE MM E Y — b 0.1 mL Z/NaRBRE (10 mL %) (207 L2, Wi /KIs <5
IR 2 NBVIGE S, |IEETHAILTZ, ZHICENZENEERK 01 mL Ziz, EitEFH
FRICALBE L 72 b O 2 ERaEE L7z, HPLC OHTERM: 72 & ONT AR K MR 43 O [ 2R O F H 1T Rijd
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LFRERIZ LT,

(3) Aspergillus niger BD a— 7Ny ¥ —B CUE L7=F Y TREKBYH O LB - FIE

FOS %7213 IMO 1.0000 g + 0.0001 g Zf&E L, £ —— (100 mL &) (Z A4, 0.08 M U »fgkE
i (pH 6.3) 20 mL TYEMRE L7z, WfRth, NT AT vav X —8 L 7~ /] (Aspergillus niger
Rk a— 2 Vaid—8 RET AL BK) . ZHE) 1mL (300,000 U/mL) Z#HANL, 60C
T30 MBS EETz, BUGTHE., SRR T 5 pMBFER 2 KRGS, BlRE THHAILL, £D%,
AAVY A= HNTSOmMLIZERL, AT L7 4 ¥ —%HWTAilE L, HPLC Ok
BF& L7z, HPLC D3 Hr a7z & NSRRI 53 DIEN R OB I, AR &[T Th 5,

(4) Baccillus circulans BXD p—HF 7 v X —E TUE L=V THEKEEY D
SrEE - RE

S Fan—RAFETT 7 F—A 1.0000 g+ 0.0001 g ZFEE L, B —HF— (100 mL %) (2 A,
0.08 M U E&fRT R (pH 4.5) 20 mL TisfiE L7z, &%, 727 MV A L3 (Baccillus circulans H
KB—HT7 7 FHx—E, KFfbpk (k) | WER) % 1mL (3,100 U/mL) #INL. 60°CT 305
RS STz, BUGHE. BRI C 5 iR L RIS, BRETHAEI L, TDOH%, A AV
Vo —%HANTSOmLIZER LIz, TDO%, AT L7 4 0H—%HWTAiE L THPLC Oy
Frafh & L7z, HPLC O Hr&eftds KX OSRKARE 53 ORI OB HIIRTBR DM Y Th 5,

3) AOAC 2001.03 YEDEER B ERIZ T Z /INEGHREIREEESR 2 3 L 7= B LA ) THEE
BIEDO L ORET
(1) 7 Z/NBHRERERI T R vEi oo R Bl
72 NI TR (77 & /MR BBMV) O FEL T Kessler & 0 J71k 9% k2 L
7= Tanabe ©& DL NCHEL TITo 72, 7 /MG BBMV 1, EBRICHT 2 FT—80 CTHifk
PRIF L7,

(2) 75 /NERERFBIEREIR D 57 v~ 7 BIREORIE
AR O J51E % MO T 7 Z/NGHEEE BBMV O 2 U3 7 B IR EE 2 HlE LTz,

(3) 7 Z/NBHIERFEBERRER D o— 7 Vv a s F—F unit BOHEIE

7 A NEREEE BBMV O a— 7L 23 & —BiE M unit 13 Halvolson O 775 * N U CHllE L=, 7
2 /NGRS BBMV O a— 7 v a2 o XA —BiEME mit (X, ¥ %78 1 mg H7=0 21 oI p—=F
77 x /—/V1umol 24T HEEFEE (unit/mg protein) & L CTER L7,

(4) AOAC 2001.03 IEDEBER IR LRI T Z /INBHEEESR 2 3N U 7= B ke 4 ) IFE e B
DFIE
AOAC 2001.03 EFEE OEEFR B GRS 7 A /N REIREEE SR 2 700 U 7= SR LA Y S E &k
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DOFNAIX Fig. 4 127 L72, AOAC 2001.03 15 DEESEALBLEUG RN 7 2 /N RE SRS S8 & N L 7 EEH
bMEA Y TR E EEOFIEZR & QNS BEE O AR ARy -1 53 D[N O 1 Tanabe & D515
PCiTo 72, HPLC O EIHIAIR E R U TH 5, BWMk#HE L LT RMD 2 v, ¥EE(kiE4 D
afEL LCFOS Z Wz, EMHEE & LCTIMO, A7 n—ZXRb5WNNCT 7 h—A &,

2. AOAC2009.01 IEIZ X 52V THEEEDORER & £ DERDORRFE
1) AOAC 2009.01 3£ X 324V THEE RO HE R ORIE
(1) EBME

ARFERIZHNAY T8 (DP2 725 9) 1, /MEMERERIZ L > THILEN D b o (THEEAY
) | BEXOELO THbEINEEWSO EREMEAY T8 Th oD, BEHE., T Clgrab S
NTHHGICHEI> THWD D & Uiz, #E{ktEA Y & LT FOS, GOS 7ebWNZTF 7 4/ — A
AW, ETo, BRGNS IEA Y G L TR/ r—2 RTF /) —Z T
VT a =" <)k hUA—RA N —=2BIOIMO &AWz, REBRICHWEZAD 2
WO, W2 D ONCHEAR R E 2 £ L 02 b D Table 2 TH 5 479,

AN N EEE LMD FOS ORIEIL 98%LL LT, BINEHRIEE (BF) (L - Rt #iA,
HRAER) P ofth SN b D TH D, GOS DHETX 90%LL T, 431 &l1E 504.6 D =FETh %5, GOS
B ETEREE (KR CERER) moffkb5an= b0z EZBRICHWZ, 77 4/ —ADOHEIT 98%LL
T, D TEITS5046 THETHD, 774/ —AFFOEHMETE )  CKBF) HHEEA LT,

ARWFFETHNTZEIED R T F ) — 2 DHEIL 98%LL T, FRIL 3424 O _KETH D, /3T
F ) — AR () R o5 3N boThD, By TV Ty a H—"0MMEIX
98%LL LT, A7 8 —AD 7 N a—AKKIZ 7V a— 2GR a—14fEB LIt AZa—A 7L
IUNAZ =R BNV VAT a— R EOIRGW T, VBT 601.7 ThHDH,
v TV 7y a =% () WREAM IR (ML) X 0L TnieiZniz b oz K5
IZHE L7z, X — ADMEEIX 99.5 %A BT, &I 5046 D=HETH D, /N —R1F, (#K) H
A ZEFFERT (FILR) B HEE L W= 72nW2 b o2 EZBRICH Lz, IMO O#IEEIE 90.8%LL
LCHIRIEE B CER#ED) oG snb0ThDH, AT m— R THEN 98%LL LT, Rt
MSETEE (BR)  OKRBR) DAL, £72. </ b MU A —THEN 95%LL LT, 7~ 7T
I RY wTF Uy RUaRSE CGRRED KVBALZSOZFTERICH L,

(2) A

AOAC 2009.01 Y51 X 2 BEH LA Y hEE &IZIE, AOAC 2009.01 EHEE O RYIFHERIE ¥ ~ b
Td& % INTEGRATED TOTAL DIETARY FIBRE ASSAY KIT (Megazyme International Ireland, Ltd.,
Ireland)ZfEH L7c, ZOREF > MIIX, 7 X a— T I 77—, Aspergillus niger KD AMG
72 5 ONZ Bacillus licheniformis IO 7 a7 7 —E R HWHIL TV D,

(3) AOAC2009.01 }EIC kB4 THEEEDFIE
AOAC 2009.01 {EIZ X B4 T ERDERD 7 0 —F v — k% Fig. 512k L7=, AOAC 2009.01
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EERWTA ) THEOE R D N PE O R A Y HEm 5y OELER O H X, McCleary & D
I8 V% e ZE L7- Tanabe & D )51k O CTIT 572, HPLC DM Et72 & ONCEI R D& H 5 ik
X, Bk L72 AOAC 2001.03 E42 AW E & &[RRI T 7=,

2) AOAC 2009.01 ZEICHWDHONTWA T I u s vad F—Pic kb3 THE/KARED

HRAE
(1) 7ImrpnayrZ—EibNt MIGHBEEERIC L 53 ) THRIKAFRED
ORABE

INEREEEESE T S nA U L LT FOS, GOS. 77 4/ —Z &M, {kshs 4V
gL LTCAZa—RA, NFF ) —A FLovbra—RA <k MU A —Z7 50N IMO %
Tre ZHODOREEEN 56 mM 12725 X 912 50 mM ~ LA U IEFEmEE (2 mM M b L A
0.02%7 4t F MU 7 AEH, pH6.0) ICHMRIET,

@t MPBREES TR — FOFRE
AR U 72 f 3515 L RAIBRIC LT 5 % e /MR R — M Al L7,

@ v NI EREDAIE
BIR L7z FEZ AW TZ X 7 EBE 2 HIE L,

@a— N asF—+F unit EOHIE
AR D FEZ AW T AMG 72 5 ONZ B MNBREFRE Y R — F D o— 7V a v X —BIEM unit &
HIE L,

@AV THEDKMEERDFIE

o— 7 Va3 Z—F unit B2 0.092 unit/mL (272 5 X 924 AR U 7-BERTANR 0.1mL % /NRBRAE
(10 mL %) 1T/ Lic, PARINRZAT > 7212, 8 L72 56 mM OFFLE K 0.1 mL & Adv, 37C
T 16 R RUG S 70, BUGHE. WIEKIEH T 5 R 2 RIG S, BRETHAI LT, ZOK
JSEIZ, AT LT g —EHNTAHAEBL, okt Lic, £/, EMELToa— 2 ay
A —8 unit BRI/ D L I Y ISAIR L2 Wil 0.1 mL % /NRERE (10 mL) 12577 L7=%&.
A TR T 5 Ay RIEEE 2 BT S, RIEE THAEILZ, ZHUC 56 mM O I IR % [F &
Mz, 37°CT 16 B S8z, D%, AT L7 4 V2 —%FNTAHilE L, HPLC O43#rk
Bb& L7z, HPLC & HWe B BEEIE D T2 DT G772 & NIBBEE OARAKEA Y THEE 53 DA
PERORHFIEIARR EFFETH 5,

(2) 7IvunasF—FPoRNE L A4V D KEROKST
ORBRIE
HRERMEIL. M EMHEE L L CIMO 22 HTNC A7 m— A& -,
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Q7 Fa—T IF—FPBLIOT I Nas X —PORERRAEIKROFR
AMG IRINEHIN TR E O R KB O B3 BAD T 2 02 a5 729 AOAC
2009.01 VEDEEFRIRA AT O 7 X FENEHE KD a—7 27— (50 unit/mL, 7 % H3K) 1T—EIZ L.
AMG IMEE R LTEBRIEAEREZ LT OEE CRE Lz, AL -BRESEROEIA X
Table 3 (27”7, 4 FEOEIED AMG & —ERED a—7 2 7 —BE2ZFNLCHIRE LT-BERETRIL.
50 mM ~ LA UEEREER (pH 6.0, 2 mM ¥ LD /L S 7 A 72 HTNT 0.02% T AT B U 7 AER)
R L CRERLL 72,

@7 Il NalF—EEHANE AOAC 2009.01 FEIZBWTAER IS4 Y TEKEHDFE
E
AMG % H\\ 72 AOAC 2009.01 EIZIBWTARR S5 AU TREKAEY O FE L, A7l L 72 McCleary
5D J7iE VA Bk ZE L7 Tanabe & D 5L O TiT - 7=,

3. AOAC2009.01 EDT I v raL ¥ —F a7 Z/NEHEERESR TR
L7 B EEDRSE L RRIEE
1) AOAC2009.01 } EDT I v Nnay Z—Ei 7 Z/NGHIEER CRELEZKEE
TBIZBIT AEERTME DR
(1) RBEWE
HILHEE CHDH A7 B—R IMO 72 L NS R[IEET 7 v & VT2,

(2) 7 & /NBHREIERT-E IR D R
AR U7 5% DT 2 /NEHE BBMV OF A2 T 572, B ooty (R L7kl
) Z 48O 50 mM ~ LA UERREENR 2 mM HAL LS T A7 B TNT 0.02% T Ak R U
LEA, pH 6.0) THREL, I0mL AT 7 AF v 7 Fa—7 120 L, EBRICHT H5ET—80CT
HREPRAT LT,

(3) 7 H/NBRERI T ERRBIR D & R 7 EREDOHIE
HTR D 7% AT 7 Z /NERE IR BBMV O Z L3 7 B 2 07E L=,

(4) 7 Z/EEERFBEREBIKR D a— 7 NV a3y & —F unit EORIE
Bk D % AT 7 2 /NS BBMV O o— 2LV a3 2 —F unit &2 HIE L7,

(5) 7ZE a—7 I 7 —E2 b WRICT & /NBHER BRI DR A BERIER O
AOAC 2009.01 {EDEERIR AR O 7 2 g sk D o— 7 X 7 —E(50 unit/mL, 7 & )T —
EIWZ L, 7 H /DB BBMV (% /N7 EIRE: 7.8 mg/mL) @ a— 7 /L34 —E unit &EORMT
LHEIG WO LT BRIEA R 2N U, L -BERIE SRR OFIE 122 CTiX Table 4 127R
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9, 11 FEOEIG OREERAGRIRIT. 50 mM ~ LA UERRERETE (pH 6.0, 2 mM ¥k Lo L7
HTNT 0.02%7 AbF MY T AEH) [T L,

(6) 72 a—7 I 7 —E R bWNTT Z/MNEHIER B EER DIR S BERIR CAE L
7oA Y THEKEFD D5YBE « FE
T HE a—7 2T —ER BN T H/NIBRE BBMV ORGSR CREE L 74 ) SRR
D5y HE - [RIE AR L7 McCleary B 0 J5ik *% — ek 28 L7z Tanabe © D J5ik ¥ C11 o172,

2) AOAC2009.01 EZEIC LB BREEZAWEA Y THEERDOZLHEDORIE
(1) REwE

AMG % 7 Z /N R BBMV (AR U 7o 8 |15 2 AR SCTIL AOAC 2009.01 14 K512 L=tk
RBZVE (B —HPLC JEIC K DB ZE) & Lo, BEE—HPLC {EIZ X DS BEELS AW EEE L
PEA Y THEE BIZI T 2 Y MERHI A AT 5 72012, LT ORBWE % Hvie,

AERYE L AOAC 2009.01 £4 W= A Y P E & CEM L 72 BEE M ds X ONE bt EA Y THE %
R U7, B b4 Y 2B L LT FOS, GOS b WNZT 7 4/ —A &AWz, £, HbrEss
BLLTRIZu—R NG F ) =R BTV Tval—" =LF A —2, N —2BX
OV IMO % 7z,

B3R —HPLC {EIC L D R ZEVEDOE &R O BB Z I3 5 729D, FOS DR D—>Th
D ZHEEO 11— A h—A (GF) Z#HHW=, GF, D4 1&I%504.4 T, HiEIL989% ThH -7z,

Fio, EEHAEA Y TERER L W RWWTTIRY v ¥ —I104 ) ThEE Nz THSTH —IZIRE L,
Ihaed) IEEaEET VEME L TREWEIC LT, RE I 28 (LML 5 NS etEA Y =
BEIX FOS, GOS, 77 4/ —A, IMOBLORAZ 0 —2AD 5 HE L, 4V THEHET LA
OFEUILLF DO L 91247 -> 72, BEA L7ZIMOON LIGHT®] (7 v ¥ —. kg k) . 15 %
FLEECTHRREL . )12 L2tk 7 v ¥ —% 9.0000 g EREICFEE LT, T D%, 4V 2% 1.0000 g
ZEMICHEL, FELEZ vyX—R oA Y TPELASLNTE —IZ Lz, WThoA ) ThESE
Frox—b [ZoyF— AV AP =9:1] OFEITRDEHITLTI0%AY TPEEH 7 v F—
AL,

S 6T, HEEALMEA Y THED B G-Rr CTh D RFEREEH R M2 B NI Wb DR M 2T A L
THBWE L LTHW -, IMTESDORSERICOWTIL Table 5 12R LT~ BREBWE L LTHN
72T RMIFLL FIZRT,

() TEARFV ITD7Z 7 b4 I8 (100g HFOS40g &FA. vy 7Rk, BHARAU = () |
L)

2 InAaFV =] (100gH GOS444gafi, vy ik, (BR) K74 X, BHER)

(3) [RFEYAZTHEEE (100g H GOS 17.0g A, WKk, SockE (k) . EIEER)

4) THEFnAY %4 53 a7 (100 g IMO 63.0 g UL EEGH, oy Ak, BEREERN. K
HER)

(5) T==aT47] (100gHIMO19.0g &A. FLEEEHE,  (BR) I AR, 5
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6) TdbiEE TASWAU I (100gHT 74/ —R 94gE&h, vuay Ak, (B ke
Wl AE . P41 BR)

(7 U4 XF71L) (100gH GOS2.5g &A1, mEEHE, B 7HIKTE () | B
(1) ~ (6) OMTEME, WTFNLEER, ToETEHRBME L L AW, (1) v XF

TLOH, BERERE (US—105, (B) =274, EFR) 2HA0CiiKOnmsg, Ry

E L THWE,

(2) AOAC2009.01 #EZEIZ LB BEEICL D54 ) TEEEDFIR

AOAC 2009.01 {£% HIC L2 BAVEIC L DAY TR E RO FNEZL b ONCHRIAKEA Y 2 HEE 5 D
ERMOE I, Tanabe HDHFEOTI T 7=, 72RO o—7 I 5 —+F (50 unit/mL., 7%
k) &7 X2 /NgkEEE BBMV (a— 27 /v 2 v % —F unit & & L C 2,720 unitymL) % 50 mM ~ L A
VERREREE (pH 6.0, 2 mM b Lo 7 A7 BN 0.02% 7 PAbF R Y T AEH) 40 mL X T O
R - BERIAIR & L CHERICHE LT,

F7o, BEFE-HPLCIEIZ L AUBREEOA ) IO EERE RO A ZOBIME () ORI,
GF, 72 L ONZA Y SRS AN TR M ZFENC U<, WBE, RRE. HE, SEBIURED
fikay NaEx 52 el EEBRIEEZERTL2AEZEZ T, XKFEHE L TERIND OHTHE
DFLE &R A (SD) 2R L7, SPEMEDZDREMATIL, 1 TNVt BREZIT T,
Flo, EREROBBNMEZ NI 5 720, FAMERERZEZ D ONTHEER 2D 95%(5 16 XM 2 38 L
7=, fEHTIZIZ IBM SPSS statistics 20 (HAT A « B — « = A (BF) . B &V, AEEEEIT 5%
At & Lz,

Y ALEA Y 2 A LR EREEA R 5NV b DR S O #EEA U 25
BEOFEEMIL, 100g H7-0 OEE (g/100g) TEL, AOAC 2009.01 EDAK 31 AKX AR 73 O E
BMEOBEHGEEN, HOECOTERREERDZ, 73— 1.0000 g % EECFEE L, Kfif
R OMRDV ITEEIRE N TEREITo T2, ZTOHREMRIZL > THLZHEN % 100 mL 12K T
B, HPLC Tt L, EEAH (MERE) U TORXIVHEH L,

PA-Glucose

I
TERAREL PA-Internal

PA-Glucose: 7' /L 1 — ZfE#EZ R} HPLC ©°—~27 = U 7 (10 mg/mL)
PA-Internal: EM CEOLNZRAEID HPLC B—27 U7 (100 mL ([ZER L7-#tk, BEFREX 10
mg/mL)

[ —HPLC 1512 KX D et BRI TR U 72 50BE DR Sy 1 O AR /K 4y O 7 E B, LA F O
REVEHLE,

PA-Nondigestible oligosaccharide y 1

L5y DR 4y D E Sl =
(B3 - D ARIK AR 53 0D 7E B PA-Glucose SW

(%)

x CON x V x Df x100
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PA-Nondigestible oligosaccharide: F%3& —HPLC {£IZ X 22 RZSVE CTABE L 2B /5 67
HPLC B'"—Z U7

PA-Glucose: 2 /L 21— ZfEH#ERELD HPLC £ —2 = U 7 (10 mg/mL)

SW: EtEE (g)

CON: 7L 21— ZAEHERL DR (= 10 mg/mL)

V: HPLC 7t ek o &% & (=100 mL)

Df: & &R

4. MAMBEZESFEOEE

b N/NMBHRRE T A RO RSB, BRI RSP mEE AR B S b NS EabiE A1
ERRMAREAELZ B ORKR A TEMm L, 23, FCL 0/ Lz e MG % 525
W5 Z &2 o0 T, FRANCZENZENDORBE A T+ —L Farbr FaFEh L, K
s N
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I, SEBRAHS R

1. AOAC 2001.03 $5I2 & 2 EEELE A Y THER B ORISR & Z DRIEOR

alk

1) AOAC 2001.03 ¥EIZ & 2 EEE LAY IO EE

AOAC 2001.03 {E48 € D /K il 2 AV 7258 —HPLC JEIC L » CE & L7213 Table 6 1Z7R L
770

b hE(EEESE T—EEIL S5 RMD 38 L ONE & A B 41720 FOS 13, AOAC 2001.03 145
TEDKIFEER THIT E A LK S22 T2 THILHEREE T d 5 IMO O RKIEMIL 2/3 3 E & S 4,
L D EEHEALPERF R 1 TR < L IMO O —EBIE AOAC 2001.03 IEFRE DKMEEERIC L W L a2 — R
FOKESN TV, 72, MEEEE CHDH A7 n—R72 5 NZT 7 b—AX, AOAC 2001.03
EREDOKIEERICE D 1IZE A EKIBENTW o Tz,

PLEDZ & L0, AOAC 2001.03 VEFRE DKfFEIESR T HEWE a— 7
o1 OA ) ThEE K TE RN EBRA LN o T,

/71

7 —EEB LV AMG (3,

2) WIROER DRSS FHEEABEREZ AW A ) THEKFERBO LB - fREt

AOAC 2001.03 {£TIL, /NMERERESR CIHL SN A A Y THELZ KT HZ LN TE RN 2D, 1H
{ePEA Y THERFR - THEELMEA Y IhE e L CEE SN ABBEARBH N7,

% Z T, AOAC 2001.03 Ik OBEBEIBIRIC & SICHRINT 2180 FHE KRR 2 MR+ 5720,
WA F K O LIRS D K iREESR 2 A CA U REO KSR 21T 5 L4, A4 ) hEE BT
LT BER OMGET21T o 1,

(1) 722 bWNTe ~O/NEGHIE UK AREERTE M Dtk

Table 71X, 7 # 72 5 ONT & M/ AS & % — b O ZHEBUKRERESR O LIEME 2 b T ENE N
DEEF OFIR 72 IR EZ T 5 7212, A7 T —BiEMEZE 1 & LT-RED & REK iR SE O
SHEMEZEH L, & 527 Z/NEBRIEA T U3 — b OF KRR IC3HT 5 B /NGRS £
A= hDOZENL DX E R LD TH D,

FEBRIER D, TR LN MNERIEAR T D R — b O BPEK AREESE HLIG M O R R E 13
LTSI EMNHH LI, LavL, e LCT 2/ NBRIRA T 23— b O BEEKfREE SR LG
OFXIT e MMEMEAREY R— ML, DTN THIN L Z —EBKL, 77 % —8BIiX

=T,

(2) 722N b O/NEGHIEEER LB TARR Ui ) THEKED
Table 8 |37 Z 72 5 TNTE b O/NMBREIEAE VR — b 2BEREA L L CTE LA Y THER 5T
(ARG 7K T B RIAHE D ROK M) DFRAFRIER D E C D0 E D& ek « BE LICERTH D,
KBRAIR L . T X/ NGHOROKIERESRIL, b MNEBHRO KSR & [RIRRIZERM L IEA D =8
EEDOTKBRUIS W EBRA LN T, 7 Z /NGRS T e N/ IMBRIIREESE THL S h
IRV ISR LS DREE DA 2 KL T,
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(3) Aspergillus niger BD a— 7Ny ¥ —BBECERR L7zA U THEKEY

Fig. 6 13X, Aspergillus niger B2k D a— 7 /v =2 v 2 —8 & FWTCEEEALEA Y 85 O KA#E#% O HPLC
DT Ty ANERLTND,

Aspergillus niger IR0 a— 7 /v a3 2 —8 & W TKIEFEERZAT > T/ H. FOS 1T & A EDvK
fESd, HEELEA Y L LT HPLC TRt Sivedo 7o, E£72, IMO b FOS & [AARICHREY
HRD a— 7 va v X —BIC Lo TERITKES N,

PLEDFER . Aspergillus niger IR D o— 7 /v 2 v 2 —BIXEEELM: D FOS 2 /K3 5728, #EH
bEEA Y THEERICIIARE Y TH D Z LA LT,

(4) Baccillus circulans B D p—H F 7 b X —VBUEBTER L= 4 U THEKEY

Fig. 7 I%. Baccillus circulans SR D B—HZ7 7 N X —BZHWTT7 7 Fa2a—AR5WNZT 7 b
— R & EEFRILI O HPLC O 7T a7 7 A L Th %,

Baccillus circulans R D B—TT7 7 h X —BIZ L > T, HHHkMELE SN TWE T 7 Fam—2
(X 655% A7 7 h—ALT T b—=RTKMEES I, ZORKMEE S ORIRIT 33.5% Th o7,
7. TV F—RRFEALENKIEE L, SV a— R 5 NCH T 7 h— AWML 7= (Fig. 6) .

PLEDOFER LY | Baccillus circulans D B—H 7 7 N X —8iX, 07 7 h—R721F T
7o HEHIEMED 7 7 Fanm— ALK LI Z EDEREEAS Y SOERICIIRNEEI TH DL Z L
RS AR ROKIEEERIL, & MNGHCROELERTIZE A SHILT D Z LR TER
WFOS 2 HbWNT T 7 Fam— A& K LT,

3)AOAC 2001.03 EDEER MBS G RIZ T 2 /NBRIERER 2 00 U 7- SEE ki 4 U 5%
DEER

AOAC 2001.03 {£72 5 TNZ AOAC 2001.03 {EDRERLBRSESRUZ 7 2 /N R ERE TR 2 RN L 7278
A O TARKRE Sy % E & L7236 O HPLC 7'1 7 7 A L% Fig. 8, 9, 10, 11 B LV Fig. 12
s Le,

RMD % AOAC 2001.03 {EF&E DMK IREEER 21T IR D & AR T O 303 LKES T
BY. ZORKMEDIL, 788% TdH -7 (Fig. 8) o FOS 137 Z/NiGhill BBMV % [ 2 ALELEFE
WML TH, 1FEAEKBINT, EORKEML 921% TH -7 (Fig. 9) » —JF. IMO [IBEFE
RVERFRIC 7 2 /NGRS BBMV 20125 2 12X 0, BRI T £ TSI, ZDORKIEY)
ITER SN2 o7 (Fig. 10) . £72. A7 nm—* (Fig. 11) 726N T 27 b—A (Fig. 12) 128
WTH IMO & [RIRRIZ T Z/NIRGE BBMV 2 B R AUEEFR RN 5 Z S I K O BHERFRLL T £ T
KEES I, KA E L CTERINRD ST,

2. AOAC2009.01 52 & 52 Y THEEBORER & £ DER DRFE

1) AOAC 2009.01 {EIZ K 54V S E B OB S DORIE
Table 9 1L AOAC 2009.01 1EIC L 2484 U WO EER R CTH 5, MM bEA Y I8 T 5 FOS.
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GOS b NC T 7 ¢/ — AL, 1T & ALK SNTICHRKIRR ST & L CERI N,

— 7 NIRRT b SN DA Y TR FRRICER L2 A, 7V a—AD a— 14 G005
D~V b R U A — RIRE G DKM S L, DT ICHRKMEmR G E L TERESNZ, R 7=
—AD a—1,4 BER a—1,6 FEEDDRKD /S — A3 2/3 DSKMES U, FR RN ARKAREE 7y & L
TEEINT, F/-. X =2 LBV a—Z2D a— 14 BL P a— 1,6 % H D IMO IZ—3E
LavKfE S, 2/3 DLERSKRKMEE > & L TERSNT, ZVa—ABIRT VT F—R &K
LT DA 0 —=ABIONRTF/ —RF, RKEGPAKEINT, TnEhRAME E L TER
ENToe A7 O —AZHAR_RTHFPIC TV T—AD a— 14 FEENSZ W v 7V v 7y 2 7—"1%2/3
WKFRS I, —HARKEEE 7y & L TER SN,

AOAC 2009.01 {ETIX, ~/V F b U A —ZAZ BRI E LM 23K AR S U IR kA U T8
L LTERESNT,

2) AOAC2009.01 IEIZHWVWOLNTWA T I u s ra v X —BIL L 54V THEKAERE
DK aDIRFE

AOAC 2009.01 {EDIRS F-HEEITKRT 2K REEESR & L CTHWOL I TWD Aspergillus niger FIRD
AMG 1%, ERE U7 X 9 W/MBHIEEESE T b SN D A4 U TP 2 52 RITKMFET 5 Z LN TE RN
B, HEENe A TELE LTEREIND EWH MERH LI -T-, £ 2T, ZOREAN
AMG IZERT A Z EEZHOLNTTH720, 2 DOEBREFE Lz, £3. Aspergillus niger FH3ED
AMG O FEE R FAMEIZ OV TRRET L7, IRIZ, AOAC 2009.01 iED A U THEEEIZEBIT D AMG N
B (o— 7 a3 ZF—PRM unit &) OGOV TG LT,

(1) 7ImrZnadF—E260Ce MNBRREERIC L 54 U THRE/KEED

Fig. 13 1Z. AOAC 2009.01 {0 AMG 72 b TNT & MNRIEARE 20— h &2 FHIVW T, /NIRIREE
FTHILENRVWFOS, GOS BL VT 7 1/ —Z, BRLNCHLEND IMO, <L k h U A —2Z
A=A RTF ) —ABLINK L —ZOKIRMEEZ BRI LT FERTH S,

FOS. GOS. 77 4 / — AL AMG % H\W T2 fs@ ALER I K> T 97.8%. 99.8%72 5 TMT 98.6 %73 %
IVENVARKIEE Sy & L TR SN, & 2 A0, EEHrEA Y a5 LTl T\ s IMO I
29.2% M ARIKFEE 7y & L TR S v, O EEELEA U TR IZ e TR & o 72, /NIREIR
BEETHIbEND <L N P A =R, TOIFEAERKEEN., DT 54% 08 RAMFEE S & L
THEN SN, LIAL2n b, A7 a—X NTF ) =R b NI F bovbr—E, 77.9%., 97.2%
B L 100%D3AKAKMEE Sy & L TEALIEI S 4L, /NRIEREE TR L 2 IS s~ v b
U A — R DKMEORRE & ITBRFEIC R 72 > Tz,

t NNGREARE Y R — N AW CEER AP 2 L7 fE R, #EE kit FOS, GOS 72 bWNZT 7
o ) — ADRKMEE S; DEULRIL, 94.6%, 97.6%F LN 99.0% L 720 . AMG % W7o #E 53 & R
ETHoT. IMO ORKMEE Sy DEIULRIT 30.3% T, ~/L ~ kU A — 2O RKMBHE S ORI
93% Th o7z, L, A7 a—RA NTF /) —R72 5N b Lok — RO RKMEE 5y O [E]IL =
1% 3.8%., 34.7 %B LN 14.4% T, AMG OFEFR LT O MNITE > Tz, LEOFER S, B B
/NGB M S | AR OB -OAE 1 S B 70 DT b A ) TR 2 RS ICIHE TE 503, AMG 3R T
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D R FEIE DN RN T DI/ NG R SE TSN D A4 ) FETH > THARBETE A U SN F
YD EamRRLTND,

(2) 7TIvrnav X —EORmE LAY I KEEORR

Fig. 141X, AMG RINEZ M L7254 O IMO (233 2 KFEREIC R IT TR EEZ R L T D,

IMO (ZxF7 5 AKfEREIL. AMG IRINEICHKAF L TE< 72572, AOAC 2009.01 {1231 5 AMG I’
SN (3.4 unit/mL) O AIKARE] 53 DENLHIL 81% T, DP 4 55 DEUERIL 13.0%., DP 3 [ 45313 23.0%,
DP 2 Hi431% 45.3%72 5N 7 /v a2 — A 4313 18.7% TH > 72, AOAC 2009.01 {EI2EBT D AMG i
o 2 {5 (6.8 unit/mL) TIEARKMEE 7y DENLERIT 76% T, DP 4 [E4y OEIUEIL 10.2%. DP 3
H531% 19.8%, DP 2 4313 46.2%72 H NI 7 /b 32— A @431 23.8% Tdh > 72, AOAC 2009.01 {£D
AMG IO 4 58 (13.2 unitymL) O RKMEHE 53 D EULERIL 70% T, DP 4 Hi53 D EILERIL 7.6%.
DP 3 4313 16.0%, DP 2 M43 46.9%72 & NI 7 /L 2 — A @431 29.5% T - 72, AOAC 2009.01
150D AMG I 10 £i% 5 (34.0 unit/mL) O AR KA 53 O [EIU X 58% T, DP 4 8] 5r DENF T 3.6%.
DP 3 [f[571% 8.8%. DP 2 [l[571% 45.3%72 5 NIV /b2 — A 431X 42.3% ThH > 7=,

A7 m—AX, AOAC 2009.01 {EIZ351F 5 AMG #NE (3.4 unit/mL) THEE L7555 RKMEE
Sy DAL 99.6%, 2 % (6.8 unit/mL) TIE 99.6%. 4 % (13.2 unit/mL) TIE 100.0%. 10 %
& (34.0 unitymL) TIX 94.8% & 700 . AMG USIIEZHIIN L TH A 7 12— A ORI HE 5y D[R]
WZIZE A EREL RIESRroT,

YL EDFEFR B AOAC 2009.01 D AMG IRIME T a— 7V 2 v &2 —B U unit &34 +55 T
HoHZ e,

3. AOAC2009.01 EDT I u N aL ¥ —¥ %7 Z/NERBERER CRE
LB R EORE LML
1) AOAC2009.01 DT I u s nay ZF—¥ i 7 ¥ /NGHEER TREBLEZKEE
EIZRBT BRI EDORRET

Fig. 15 1%, 7 Z/INMEkilE BBMV IIEOHEINC X 5 IMO, A7 10— A7 5N /iEtET 7
DKFEZFHI L= D TH 5,

IMO 1%, 7 # /NS BBMV ISINEIEITH) U CRAE S 1L, & ORI 7y O [EILEEIL, AOAC
2009.01 {Eo—Z /v a X — unit fEEE (3.4 unit/mL) 85.7%. 2 fi& (6.8 unit/mL) 83.1%. 4 1%
# (13.2 unit/mL) 78.5%. 10 {5 & (34.0 unit/mL) 70.4%. 40 5= (136 unit/mL) 50.3%. 200 &

(680 unit/mL) 20.0%. 400 f& (1,360 unit/mL) 10.1%. 600 & (2,040 unit/mL) 7.0%. 800 fi% &
(2,720 unit/mL) 2.2%. 1,000 {5 & (3,400 unit/mL) 1.8%72 5 TNT 1,200 {58 (4,080 unit/mL) 1.6%
Th o7z, IMO 1L 2,720 unit/mL (¥ 800 {5 &) MTHZ LICL D ZDIZE AWK, £
LN & 2 ¥ L Th £ ORKME 5y DRI ERIZIZEGIT R0 o 7,
A7 1 —ADARKIRE Sy DEULEIL, ENZH AOAC 2009.01 1% a— 7 /b2 v & —F unit 15 7E &
(3.4 unit/mL) 93.9%. 2 {& & (6.8 unit/mL) 91.4%. 4 {5 (13.2 unit/mL) 84.7%. 10 {% & (34.0 unit/mL)
70.9%. 40 % & (136 unit/mL) 20.5%, 200 & (680 unit/mL) 1.7%. 400 £%%&: (1,360 unit/mL) 1.1%.
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600 f5 (2,040 unit/mL) 0.9%. 800 {F& (2,720 unit/mL) 0.9%. 1,000 f& (3,400 unit/mL) 0.9%
72 5 ONT 1,200 5% (4,080 unit/mL) 1.0% CTdh >7-, A7 17— A% 1,360 unit/mL (AOAC 2009.01 7%
DI 400 f58) WINTHZ LTIV ZDIFEAEKESI, 7 X /NEHE BBMV IRINEZ Z L4
R L TH A7 B — X ORKME Sy DEIERIZEARIL R0 > T2,

AYAVET » 7 ORI Sy D[RR X, AOAC 2009.01 15 a— 7 /b2 > X —F unit 8 EED 40

fzf (136 unit/mL) 24.7%. 200 f& (680 unit/mL) 15.1%. 400 {%& (1,360 unit/mL) 11.2%. 600
f% 8 (2,040 unit/mL) 11.1%. 800 f:Z&: (2,720 unit/mL) 9.6%. 1,000 f:Z& (3,400 unit/mL) 1% 9.3%.

1,200 {5 (4,080 unit/mL) 9.2% T~ 7=, AIAENET > 7213 2,040 unit/mL (%9 600 {5) LLEUSHIL
T Z DORKMEME Sy DIELRITEEE 5 2 oo T2, —HKEESNTITERS N,

U EDFER, IMO, 27 m—ZX 2 b NTHEMET o 7 OWT DO EEHERTE & AMG % iz
LA IR0 | BERRINRICKF L CEN L OBFRITED Uiz, £/, S biE4 U o
F—HPLC {EIC L AW BEEICHWS a— 7 /b3y & —F it &L, WIHOMEERFEICHB VT
BITE A EKETE 5 2,720 unit (800 f5f) WY ThDH I L BRI,

2) AOAC2009.01 EZEIC LB BREEZAWEA Y THEERDZLHEDORIE
(1) AOAC2009.01 (EZEICLERBEEEEZ AW Y IEOEERE

AMG % 7 Z /NGRS BBMV IZA0ES U 7238 —HPLC 1512 X D B A7 5 N2 AOAC 2009.01
EERWTA Y G4 ER L7-8& D HPLC 7’1 7 7 A /L% Fig. 16,17 72 & TNT Fig. 18 127k L7,
AOAC 2009.01 (5 TlX, KSR To A7 0 —AB L ORTF /) — AL, B —HPLC 51 X
LD BRI X o TKIREE I, ZIEI 3.3%7%8 5 NS 5.7%NARKEA Y DL L CER SN,
Ty TV Ty aB—"%, BFE—HPLC {EICLDUBEIEIC L > TUTE A ENKRI N, DT h
L9% MW AIKIFA Y ThEL L CEREINT,

HAEPED /X ) — 272 BTN IMO IZB W TIEEER —HPLC JEIC K DU REEEZ NS Z i k-
T AT EAEDKIREE I, ZIHIE 1.9%EB L 4.9% 08 KAKfiEA Y T L L CER SNz, F7z,
HEPED =V N b U A—RRT L A EDVKIES I, RAKMEA Y TPEL LT LenDNEREINT, ~
Uk U A= ADEERERIT, AOAC2009.01 LD TEEAER & 2 BIIBIE SN o T,

HEHEMETH D FOS, GOS 72 HNT T 7 ¢ / — AR —HPLCIEIC L A BB > TER
ZH 97.2%. 98.5%72 HTNT 98 2% N AKKRA Y AL L TER SNz, ZHbDOFfESRIE AOAC
2009.01 {EDEBRE R & il L CHHE RS iIBiR s nian o7z,

(2) AOAC2009.01 {EZEIZ LW BEEZAWA Y IEOEERROBFIME

FOS DRSS D—>Tdh % GE, 1—47 A h—2R) Z 1 HIC 1B, 5 AR IR L TEF5 A, B
F—HPLCIEIC R AW BREELZHWTER L, EEEROFINE (FE) 27l L7255 % Table 10
IR TEEIEDIE D2 & O 2 /R T HEHER 257 & BRARME(100 g H7- 0 100 g 23 7E &) OIS X R 1%,
TIRA 95.0%. RS 98.7% T o7z, F7o. BEFE —HPLC IEIC L DUBREEIC L TERINE
100 g H7-0D O GF, DEEAE &L AKfiF SN TICERSNAHMEA LKL 1V T Lo tREIZE -
THERHIRNT L7 R, AEEITBE SN o7, T7b b, B##E —HPLC IRIC L DB AEIC L
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D EBMERITHBMERN SN &R ENT,

(3) AOAC 2009.01 (2B LR BEREEZAWES Y IHEFETVRROZLY IHED
EE

Table 11 1%, AMG % 7 #/PGkhiE BBMV (20 L72B#3E —HPLC JEIC L A BAEZR B NC
AOAC 2009.01 {EIC LA A Y IFEZIRIN LAY THEEEET VELEER LR ERLTND,

AMG % 7 Z /NGRS BBMV IZfUEE U 72 B3 —HPLC IEIC K D W B AEZ HWT Y » S — I HEY
{bMEA Y TR E 72T A Y SR 23N L CIREE U 72 B kA Y SRS AT T VMR OR
KRy % E R LT fE R, FOS, GOS BL YT 7 4/ — AW v F—i%, ThENEM L4
SpE L RREERE SN, 20 MEED IMO BXOAZ v —RPINT v —I%, RAKMH Sy &
LTIFEAEERESN -T2,

—J7. AOAC 2009.01 % FAWTA Y TREZUIN L 7oA THEE AT T VR0 B ORKARIR ) %
EE LFER, FOS, GOS BLUT 7 4/ — AR v ¥ —IF, TNENARKME ;& L THRML
A IR LY EREN, £, MWD IMO &6/ 7 v —I13RIN U7 0B 23 Rk
fRE N ERS I, A7 v —AGH 7 v x—IE, RAKFHESE LTRIMLEZELY bZEESH
77

(4) AOAC 2009.01 iEZ ERIZ LW B EEZ AW FERRARL R b ICRFERMD A
Y IEOER

Table 12 iZ. AMG % 7 % /PR BBMV (T L 72B%38 —HPLC &I L 2 R EE
TREREARML L 5 TWD W D REEER M OEE LAY THEZ2 E & LR OFEEE
RO WNCERERAEZ R LTS, £2, FNMTEMZ 1 I E, 5 HREMY R LTS5 [,
[ —HPLC {EIC K DU BEEEZHWTER L, EEMROFIHME (FBE) M LR %
Table 13 12779,

FOS 40% &G A v ny 7 &R —HPLC IEOWURZIEC K- TER LGS, ERBEOELD
T ORE Z R TIEERAOEEKEIL, FIRN 38.7 g, LR 43.6 g TH-7-, FOS 40% & A
Yuy TN UTND REIC K o THREMEIT L7oRER. AEEIIBEI o T,

GOS 444%EH > 1 v TG BEIRC L » TEE LTGA OEERFZAOFEFEX X, FERE2N
33.8g. F[R72Y406¢g Tholo, GOS44%ZHY 1y T & 1 7 ND t EIZ L > THGHE
Britobi, ARENBE SN,

GOS 17.0% & A Bl A g BAEIC L » TER LR SR 2O XML, TR 8.6 g.
FERA 122 ¢ TH-72,GOS 17.0% & H BE % 1 Y2 7O t BUIEIZ K - TRRFHRNT L7255 2.
HEEMBE I,

GOS 2.5% & A RIEIE 2 MR EBEICL > CTER LA, EEFEAOFEXFEIX, TR
1.6 g. EBR2N58 g Tho7o, GOS 2.5% %A RIEEEN Z 1 52 7 VD t UEIZ K o THGHEMT
L7, AEREDBIEINT,

TT 4 =R 9A%EA YTy TR BEEIEIC K > TER LIZIGE OEHERZOEE X R,
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TRRS 89g, LIRA 103g THolz, 774/ —AR94%GHY T v T a1 T O t REIC
Ko THEHIENT LT2AER., AEEITBE IR o T,

—J7. IMO 63.0%LL EAEEN LY ry VAR RBIEIZ L > TER LR, EEREZEOE
FEX X, TR 05 g, ERA59 g TH-oT-, IMO 63.0%LL EREENHvuy 7% 15
TNAD tREIC L > THREHIENT L7oRER,. AREMEE SN,

72, IMO 19.0% & A FLER A ACEHT, B%5% —HPLC EIC X D B AEIC L » T HPLC TIEE
— 7 PR ENT, IMO ITEEE LA TR S L CER IR 572, IMO 19.0% 5 A FLEE T
BBHE | o D REIC K o TREHIIT L7 R, AEENBR SN,

ULEOFER, WINbGbN e EEMROBBEMEIIEW I LRSI, LLRE6, &
En DA EIEIZFHH I N TWDL A Y T & T L RRREIZIT R R0 o7,
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V. &%

HIEEE 1. B LA ) RO REOMREE 2 W50 T 2R T 16RO BWiME 7 b DN E#EH L
PEA U THEEBONELETH H AOAC 2001.03 1L TITEHHLIEA U THE %2 IEfEICER TEX RO T
TR0 EEZ, FTHEOICEOMBESZHLNI L, 512, AOAC 2001.03 75 DR ALER#
FRIZ 7 Z /NI EE R CKIRET 2 TRRZ M A T BiELBR LIz, I, AWFFETIE, 2010 FlTn
Iz AOAC 2009.01 VEIZ I 1T D EEHLMEA Y ThE & &5 Th HBEFE —HPLC EIZHB W TR,
(LIRS & B b A ) TR 2 KB L CERTERWEDIZ, IEMSIZRIT D & W) Riaa I 60
IZ L7z, £72. AOAC 2009.01 VEIT, (K FHEEKMFRER & L TERAI L TV D AMG 75, # U FE
W DR ORERFRMEZ OO, B MNBMIERESR THILS DAY TSRS NN
& RREE LT,

I BT, 2O Y THEERIEOMBERZ RS 5729012, AOAC 2009.01 {ETHEHINTWD
AMG (28D 2 K fiREESR & LT 2 /NBREIE K il 3R 22 AV 72 AOAC 2009.01 £ % 5512 L 72 #EHHAL
PEA ) TREOR B EEEZR Lz, T LT, BMICEENDEMLIEA D 22 L0 EfMICERT
THZ R,

FOS X° GOS & FRIZREREER &S OB 5 & LT IMO IFR8 ] STV 5 25 o #EH
U DPEHEE & R U, FEPROKE T AP AT & A LB EN RN, £, BRBEN FHO
I RIEVEFENEE ICE O Z &G ST 5 Y, IMO REEE 2 REH O > b 6 R
SHIYE . FOS 2 b NS T 7 F o v — A REFATEHEI & 13872 0 | f R & [FIERIC B N O %8
MENAERPEA: B < . Ca WINRE LR LAVWI LAHBEELIIRE LTS ) ZAbDnZ &h
5. IMO OAFFEREAMERW T &%, /N TREBDIHEL - IS LD Z ENERTH D LRI
Do

L22L7227258 5 IMO % AOAC 2001.03 VA TE®RT D &, RRR L7 K 9 72 in vivo DEBRFER L1307
JE L. KK E L THRZNBEEEIEA Y T L TERIND ZERFIALIZL > THE SN
TW5 P, £/, HEELARFZEICE VT AOAC 2001.03 #EZHWT IMO ZER LR, Z0
H9 T0% D3 KRS LTI LY EA ) T L CERSND Z L 2R LTz, 512, AOAC 2001.03
BT, b MNBRBEERIC L > T END A7 0 — 2R 5T T 7 h— 2 b KERVD DIKIR S 1
PICHEE(EMEA Y TP LCERENAZ LIZOVWTHH LN LT, b DRERIZ. AOAC
2001.03 EIZHWHAL TV D KSR TliX, b M/BREIREESE CIH L S LD B KR S vz
DI, IO EEHEAMES Y TP L TR TEREINDZ EEZRL TS, 77205, AOAC
2001.03 {E T, EMICH ENDEHEMMEA Y THEZ MM TE 202 & 2 ARHFEIC L » T3
AE L7z, CODEX 72 5 TNZ EU I&, BEH(LMEA Y TGfEO DP 2 3 L e LTWAH T2, A7 m—R7
BNZT 7 F—ADRKBENTICEREINTL L LTH, TNUHITEROFRZIZA L2\ 2D IZRE
ERIRZ T2 E LR, L LZen b, BRE LAY T EREORANEETIE, D BKMES
ICHEEH LPE S L CHPLC IS s Z &iE, WEFRBICFETHHDOTH D,

HEEH 1. AOAC 2001.03 {EDRIESITHEAKMBER ICH D LB 2, TOMRE L LT AMG O
FERILBLEFEICINZ . & B2, 7 X/ERIERE SR 2 O ORI T 2 E 82 BR Lz, 721
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b N AR LT MER OWFLEA T, KIREESE NS 5/ MG & 2l TR ESICAFTE 5 2
LITHEH LTz, £ LT, AOAC 2001.03 VEDEERLEIEFEIZ 7 & /N REIFERE SR T 5 TR Z M
25T LI Ko THEHH(LMEA Y TR ARG SV TICIEMICHIE CE 5 Z L2 LT-, £/,
HEEE 2SR L7 AOAC 2001.03 MEOBBIETEET 2 &, b MIMGHIEEERIZ L > THHILE N D
IMO, 27 B —RARHWIT 7 b —AE, KA E LTI EAEERSNRNI & 2R L,
Z D AOAC 2001.03 (DB BIED R K ORI, & h/NBRIREESE CTHIL S 1L o8 E % BifE £ TK
fEL, HESNRWPFE LXK L TERTED 2 LI D, TDH, HFEENEL LT AOAC
2001.03 EDOLBAEE LR —ERIEEZMABRDED Z LT X > TEYHED EFRICH] -7 TE b
DIELEESR THAL SN W RAKIE O EAIR) % IEMIZE R TE 2 7 ENHENL TX D algetEii R S
Nizs LML 5 . AOAC 2001.03 75Tl Prosky 5 & [FIEEIZ RS Z —#B L 2NAIE T & 720 A
TR E LTk T g (Fig. 19) o

— 75,2009 412 CCNFSDU 1E, BHHED H 7= 72 B & 7 E Lz 7, ZHUTFEN 2010 4512 AOAC
72 5 TNT AACC DL & 72 > THEE L 72 AOAC 2009.01 7% (i#55 — & —HPLC 1%) BN#HiT-72 &Y
W ERIE L LTARINE Y, ZOERET. BWHHER S ONCEELEA ) THEERD DD
AOAC 2001.03 /£ & RS E&iE (AOAC 2002.02 V%) A SE-bDOTHSDH, AOAC 2009.01 (£ T
IIHEANE a— 7 X 7 —B &2 KSR T Z PR D a— 7 I 7 —BIZfUE L, AOAC 2001.03
ETIIES pH 235870 2 7o OIZKMFEEESR Z L IS SE T2 AMG & 7 Z B R D a—7 2 F
— Y CRIIFIZ 16 B, 37°CTRERNIT I Z L o7~ TDHRDOIEEEL, 6k AOAC
2001.03 VEOEEL [FIRRIC T 0T 7T —VBIZ L D X VR iRk, =X 7 —AB L, &5 1Esy
INEENDIRIEZ BYWHESD D UVIE RS & LTEBZWET S, £/o, =&/ — L THhE L) -5
7o BISICE T 5 HHEMEA U hE /e SIX HPLC ToOfT - ©&T 5, B b4 ) b2 S e
WAERMIIZEEHETH H-DIC, ZHE T AOAC 2001.03 7572 5 TNC RS OB E &L ZHAE
DETERBEID 2GR, ZOEREORIEIZE > TENL DEME BRIz (Fig
20) , LU, &ATE L7TAOAC 2009.01 £, 7 # gk a— 7 X 7 — B 2RI
NS 720, ZHLETD AOAC 2001.03 ¥4 & el U T 1 5UBt O T I DR R < I D R &
HLTWD, ZDOMIZEH AOAC 2009.01 EICIEZ Vo 72k S FICERBRIELZ Eii+5 2 &
BT E - FIREOREHIKRIT 2 EEOREEME T T2 2 &, e b NTIEkEA Y THEA Ik
RTCEPICHELIEA Y DL LGRS CERTDAREMER DD 2 R EZHND,

HEE# 1. AOAC 2001.03 5 TIiE, b MNGRMERER THIL SN2 A ) TR A KR TE Rz
W2, 26O Y THENEHEMEA Y T L LTEESIND EWIRMAEHHZ EE2FEIELT, &
DER X AOAC 2001.03 LIRS THEE KRR & L TERHAINLTWD AMG I2H 2 AlRElE A~ L
7oo —7J7. AOAC 2009.01 %1% AOAC 2001.03 7% & [A] U Aspergillus niger H2k AMG Z8:H LT\ %
TeD, BEHALYEA Y TREDIEMEICER TERWAME A L TV D ATREMERE W, £ D7D AL
TiE., S 512 AOAC 2009.01 IEIZI T DHEWHALIEA Y SR E EIEO R A 72 b N Z O EK % at
L7,

/NIRRT K > T b S LD 2 EDBBEICHGES NV TWDH A7 B —RA  RTF ) —A BT
Vo7 vah—=" </ kh)A—RZ /=27 5N IMO 2k LT AOAC 2009.01 % A
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WA Y TR ERE LIAER, ~L b U A —RADSMIKIR S VTS EEE A ) S L CER
Shiz, ZORERIZ, THILTWZX 212, HEEH D AOAC 2001.03 5% HWCHIE L 725 5R & [
—Tholz, 2 FEOEWBHERNE X v MEE DKM Z W E BRI R 2 RN B S
AR T2 DX WD F > M HARSS FHEE KRS & U T Aspergillus niger B3k AMG % ]
WTWAZ &AL LTHETbN5,

AMG (IR OKEEESR T, 2 OBEREBMEAE LTV D 2 EMRBEICH L ST D Y,
L L, AMG IESHyCEm» b ARE ST ?, Z osET, TEMICEEEICRHA S
NTWDHBERD—DT, 7T Fov/b A T EOIFRTRIE NS = F Y RIT a— L4 FEEIZ
ER L., p—Na—2A&Amlkd %, £, ZOBROUSHEITENVS a—13 25N a—1,6 7
Ay RESICHBIERTHZENTE S ) Lin- T, HimiIZiE, o— 7 I 7 —B 0T 5
IR T T EBERIIKET HZENAREE SN TWD, LLRD L, AMG [ZA 7 r—
AZIEE NV EKIETERD ST EDND a— 1.2 FEEITRT D KMREIL Z DO TURWATREMED & 5,
AOAC 2009.01 IEIZHWV BTV D Aspergillus niger I AMG D A 7 11— A% 5 KFREFE 1T,
<V = ADZEIO 1/100 FRE T, BT 2 BFIEAMERN 2 & BBEICHE ST 5 ), AOAC
2009.01 EIZHW BTV A KEEESR X~ /L b h U A —R 95%LL EZKELIZICH b bd, X
7 =A% 1%RE LOVKIECTE o722 L1k, AMG ORVEREMEICE Db D EEZ D,

Ty TV T2 =%, AOAC 2009.01 VEIT X - TER BT KR S 20, 1/3 FREE AN A
UIpEL LCERSNE, Ay Vo7 val—"l3Axsue—20 s va—2pkic s/ va—=x 1
—55FNa—14FEA LIZREMTHL 'Y, LEER-T, By TV Ty o =N Lok
SN oTFERIE, A7 o —R ML W va—2D 7 ay RGO Hr%E AMG P33R
IR LT=Z LR EZ BN D,

FE72. AOAC 2009.01 IEIZH W BTV D KIREHR T, & FOIHEER TESITHL SN H )
J— A2 BNT IMO BV THINZ ULHVKIR T X 7o T, 73 — R~V b —ADIEE LR 7 v
D= ALV a— AR a— L6 FES LT BT P IMO L v a— 2D a— L6 fiAE AL L,
TR a—A0 a—1,6 20T a— 1,4 FEA L TWD hE, R D ONCIUBE 2 S TIRARE ©
5 ', Aspergillus niger I AMG DA V< )b b — A TKIT D KFEE T~ /L b— R L g LT
110 IR TH D Z ENBRICHESNTNWD Y, 207, X —ZABLTIMO 7 AMG (2~ T
AR ST EEEALYEA ) 2P L L CERSNFERIZ. AOAC 2009.01 HE4RE D AMG 12 L 5 %
BR RO T TR MERNEOARZOGEKRDO—D>THDLZ LEZRL TS, AOAC
2009.01 LI\ T, KRS Th H AMG OFINE (unit) ORRFHE, @0 FIHEEZETH S b
UER AT T U OMEREEEIRESN TS Y Fe. Ik TkiEA Y T E AV
T AOAC 2009.01 {50 AMG DOFEFRIRINE A et L 7o 28 S 13 Ch 5, Prosky 1E23ENL L T
DD 20 DL ERRD | R — EERITAWHEO ER OB > THE SN TEA, AMG %
F—EHEVEORY THFEKRRER & U TR ST 2 Z S I2 oW TR T 2 8 13720, Lo
L5, AR TELNIZMEENTRT L 912, AMG I3t FHEBESE THL SN DR kit
W & SRR T D Z LT b T LY, LA ->T, AMG ZEEHLEA Y ThEE EICH N
HZEIAREYITHD EE XD,
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—J5. FAT 4T ar ha—)L L LTHWE FOS 1Z. AOAC 2009.01 {2 W TERTLH L, £
D N%FEE LK S SICERE SNz, £72. GOS 25 NZT 7 4 / —AlX, AOAC 2009.01 i
TERLTH FOS & FERICKMSTICEW LAY S L CER SN, T b ORERIL,
BEIZ in vitro 38 X OV in vivo DFEERIZ L D KRFE S AL TUW 5 FOS, GOS 72 5N T 7 o« J — ADEAIE
E—FH LT D TSI g7 dsE,  AOAC 2009.01 #:i b IS LEESE THIL S 72w FOS, GOS,
T4 ) —AREOF) AFENRERICIIFEO 2N EEZR LTINS,

PLEDFER, AOAC 2009.01 E%2 W CEEE(LMEA Y TFE 2 E&T 256, HILMEIE % #iH(b
PeA Y TPEE LTERT HARMEB D ENRHLNE R oT,

HEEH X, AOAC 2009.01 YDA Y IHEEREDIIEAN . AMG OA Y THEKMEEIZ L 5 b D L
L., ZOMESZHALNIT L7280, 2 DO 23 T TRREEZIT 72, 1 - H ORE AL, AOAC
2009.01 EIZEH SN TWD AMG 23t b O/NMEGREIREESR IR TRODEEE R RMEZ R > T\ D 7z
. AMG Tlik MEEEER THILEN DAY TREL B G ITKBETERWATREETH 5, 2 D HIT,
AOAC 2009.01 JEIZEH SN TV D AMG OFRINEICRER H U | AEEICFR RSN TWD a— 7L
X —BPINE (unit) [ ZVEYES Y THEZ SERITKIET DITIIAR T2 e H 5,

FT - OHOMEAZHALNCT D720, RO Y THEZ2HELE LTAMG £72i3t MG
FEBEARE R — b &2 W T in vitro DKIEFBRZAT o 7=, WEERR CARKY OFATRICBHE 72
BPNEESNTOR, A7 a—RA RTF ) =25V L bvr—AThHo7z, AMG (25D
FEBALBRIL . A7 B — A3 80%., /XT F/ —R7e B NI R Lok i — A3 100%723 A 7K A7 ] 5y
LT SNz, ZORERIT. AOAC 2009.01 {EEZHNWTAZ B—R 72 L NINTF ) —RA%EE
BELIEBREFEHUL NV, A7 r—R RTF /=R 50NN b bovbr—204E 80, & &
DOIHLEEE THIL S L, BERIER 7L a— AR bWV T7 77 h—ATHHZ EThbH, TDID,
AMG 13 2 FEFELL EORERUHE D & R 2 BEE ISR U COKIREEAMENWZ E BB 2 Hivd,

AMG [3E%52 D738 1Tl glucan— 1,4 — a— glucosidase (Enzyme Commission number 3.2.1.3) T&H %
9 —J5. b hNGEEIRE B K AR SR 1L, o— glucosidase (Enzyme Commission number 3.2.1.20) '
72 5 ONZ sucrose a— glucosidase (Enzyme Commission number 3.2.1.48)D 2 flifH D a— 7/ /v a v X —F
62" AMG ITEEE Y B0 b v NNE KRS L3 | TV T U O iRREIC
NT A B— AT D KIRREITAR N D, L7208 > T, AMG [3EEMA LA ) S8 E Bk o K fifii
FELTHWDIZIL, FFAOEERAEELZ OO REUTHD LEZ D,

KIZ. AOAC 2009.01 {EFEED AMG WINE T, HLMEA U ThE 2 KT 2 720123+ 7T
HDHZEEHLNC LT, X a— 7 27— B OBERIRFINE (unit) 1T—EIZL T, AMG F#&
B % AOAC 2009.01 {EDFRE &, 2 58, 4 (5872 D ONT 10 5 &I L7 BERIRSTRR 2R L, IMO
RHNT A7 v— A DRIKRE Gy DFRAFRZ TN LTc, ZORER., BRIINEZ 10 f5I128mL <
H IMO 725 NI AZ B—ZADWT I b K7 23K S AV TICRIKIRE 4y & L THRAFE LT,
AMG 1T IMO Z 4% % 6 DA U ThEE XTS5 Z ENBRICH S s ST g 1,
D=, AMG BERINNER H3 TH L BIE MO ITETKEINLITT TH D, FHE, ko
in vitro KFEFEERIZIB W T MBI ARE Y 32— K & AMG OIZ IMO O /KAFEREIC TR 72 72 F )3
RN EEHALMNILTND, LEN-ST, AMG X IMO Z2/Kf#T 252 ENTE5DT, AOAC
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2009.01 V5D a— 7/ a v X —Y OEEBETRINE (AMG IINE) AR +50Th oD Z L ZEAT T b,

—J5, A7 v—RT AMG IRINE%E 10 ML TH, S%RRE L2vKAE S v T SRR 5y &
LCHERE NIz, A7 B—2A0 AMG OFEFLHEIZ L > Th T LK ST ICE & S - EK
IF, BERNMERAZ L TN ZER—RThHDL EZx 0N, L Lann, BERIRIMEZ N
L THZEDORKEY DIERAFRIZEAE RIS 2o T2 b, A7 a0 —ARKMESI IR oT=D
X, AMG O A U ITHECHRT 2 556 O RE R R X D ERENEE 2D,

UL EDFER, AMG % V72 AOAC 2009.01 1%, AMG (2 X DFEFE DKM b b/NGREIREES &
B U TR OB RF R A FF o T D 2 & 72 B TNZ AOAC 2009.01 IETEHHA STV D AMG
WIMEOARENRE & 7220 | HAMEA Y TER KR INRNAY TS LTERIND Z LG
MZIe o7z, AMG WSINEAREOREIT, = 2 hORBEZZE L iud, ik cx 2@ L
AR, LML D, AMG 23t NN HEBUKAERER TS o 4 ) T4 DTk
fRLIZKWZ &, AV THEERICH O KEER & L TEmMMR R THL LEZX D, ZNET
BONIRERND, AOAC 2009.01 51T, JHALMEA U hE 2 S LEA Y 8 & XBI] L CIERMECE
BT I3EbDTHLONZ ERH LN -T2, BYHED B2 DO ZEAIZEE > T AOAC 985.29
725 AOAC 2009.01 {EIZZE D4 25 [ THE# 70 E EVEDS RIS 4L, AOAC AEIEE L TR &N
T& ), Fio, EROFIEICE TN D0 % EREICERT 72O AEBEIFL R A ERTE T
%0, HIZEE 1T AOAC 2009.01 V£ TIZEE LM A ) W2 IEMEICER TE /20 &) RIEZ iRk
5720, AMG ORISR 2 RS L, BEE A Y TP 2 EfIClE T 2 E&EORE ZR
FrT

72 NGHERER I E D E FOZRORMME LTHERINTWD, Zhvd 2, HEEKEEE
FOEMEITE hozhi e KL L TW A AEEMENEV, FHE, NCBI OF7 —F X—Z 2B\ T
b NGRS KRR SR & T 2 DE L OBIE T OMRMEIZIA 7 T —8 - A4 Vv L Z—BEE
(K3 74%, <~V H =N IN%BINT 7 X —FIL55% ThbH I ENHERENTWD, £/2, 74—
PRKIRIEZ XA 7 T —F « 4 V<X —BHEAEROS T EIE 260,000, ZLrarIs—+F (=
A —P) 11210,000', T x—F - 7u U P KEERESE T 160,000 TR I L Z 200,000 F500 5
250,000 O/ FETH D, —~J. & hDART T—F A V<L Z—PELGIKDSFEIX 230,000,
“NE =B/ aT I T—% (wF—F) i 3350000, T x—F - 7ol D KEEEIT
160,000"'YC, vV Z—E/7NaT I T —BIIN T BN T ZITHRTHTEDARE DD, HEE kS
IR EICWEEER DS RIE L TV D 2 &0 EBER BNE AR EZ T L TV 5 72 LSRN S WO RS %
Ho T35,

T A2 H NS e MNEREIREEE SR 2 O CEEE LM E A Y A IR PR L 75 R, FOS, RMD 72
5T GS DWMALMEICBEE 2RI SN2 o Tz, T p—HT7 7V NG 2R >27 7 Fan
— A, GOS B tEru b A —RA0OKfEMELE FERE L CREE CTh 72, T72bb, 7 X /NGks
IEEERIL e FOEN L RRRICEREEMEA Y T2 2 DO TR LIZS W EBH BN o7,

RIT, & e b NT T Z/NBREIE D 25 ZHESE KR 3R ELIEME DS L TV D 20T DD TEAL - B
L7, A7 7 —FBOmIEMEZIEMEICT X e b b O /KRS O eIETEOFE %) e & bhiig
Lizb 2 A, 7HF, 7774 —FBHEERE MCHERXThTMCE» -T2, /2, vV —EDk
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FEMERE MCHRTIEN SR, ZOMD F AT —F | RS FF—PRENNA V<L F—PIC
BLCIERBECTH -7z, HEEE DIXT v MabONT b NG B R SR TG R I RS 7 25
NI EE in vitro FERTH BN LTS P, BEICHE Lzt Meb NS T v bR b
FAKIREIESE OFAX L & R TR Oz b M L ONT & /NGRS — BE SR K fif 9 58 O FE ki bE % Phiig
TAHL, FORRITELL TV, 72732 5NTE b NBREIEEE S XA AR i < . b
FEUK AR B RTEME 72 & ONCHEHA LIRS LS T 2 b b A% Th o 72,

A=W S D K i 32 1 2 22T C AT D3 5 i DR LEIE M3 i WRFM A R > T %, IMO 13T
OWAEHH RO~ L2 —E (a— 7NV avF—E8) [ZXoTERIIKEEINTZ, —J7, FOS $ IMO
& RBRICIAE R D~ L 2 — B TIRIETRRITKIE S Nz, FOS IIRGHEERE TH 5 Lactobacillus
K> Bifidobacterium \Z X > TEMIND Z ENBEICH LS TWD 0 REFFE TH -
Aspergillus niger H3ED/KFERESR TARIES LD Z EITHE STV 720D T5AEW) H Sk D K iR SR 1 X
b b OVE LEESE & bl U CHRE R B DM 28D, FOS &K L7 ATREMEDY & 5,

£7-. HIROBAEMB KD p—HTF 27 b X —PBICk > TT 7 Fanm—RT 65%N KIS,
—J7. Cryptococcus laurentii B3 D B—H 7 7 F X —Elit FTHILSNRWT V7 F2m—R &
BEA—RARLNCT 7 F b—NEBHRE LT ENRESR TS P, 51T, Thermomyces
lanuginosus 157 7 F o —A &KL, ZD KmiE5mM TH D Z ENMESNL TS P, L ko
ZEMnB . AR THOWIERAEY BROIRS FRFE R MEER I, & MR T v Me EWFLEH RO/
FEREIRE KR SR TR SRR MK R A Y TR E RS IKET 5, T DIz
B, MAEM B ROKMERESE L, ERE A Y TREEREICHV DI REY TH D L E X D,

LA EDRER, 7 2 /NIBHREIE WK RIS 13, BEM R DK R L a5 L e MZEIL T
BY., AMG OREEEEFE & L C7 2 /NI K iR 2 B L C A ) I E RIE A a5
ZEMRYTHD LR B,

21T, AOAC 2009.01 VD AMG % 7 Z /MpthlizF TR L7c A ) THiE s O REIED %
WHEZOWTiw e 5, I OIEM RN A ) T ERIEOMS 2 B E LIZEA . Hilz/ik
G 13072 < BRI OWFEHERISE CTHOMTATRER FIETHH N E I MNTEELRBETH D, D
7o b, AMFFETIL AOAC 2009.01 {EDFFEKFEEFR T D AMG DA% R L CHEEH(bMEA U b
ERICBUT D REA R 5 LI, HEE et ) 2 IEMEICE R TE 5 AOAC 2009.01 7% &
I L7tk B2EYE (B3R —HPLC JEIC K D REE) O 2 x7z, B —HPLC {EIC K D RAE
ECIE, B T B E 2 KR T & 220 AMG 2V 5 2 &, b NCERIRINEZ Bt L.
X0 e MM A ) S E BIEABIR T A Z LA BIE Lz, 207, PR OREE L
S ERE LT, 7 XN A 7 T —8 O pH 72 H NS EGEIRE X, pH 6.6 8L U37CTH
BT ENRESNTND D, Fi=, THNEO~AZ—BICB LT HEGE pH 2% 6.0 THDZ &N
I TWE P, Tz, BEFE—HPLC EIC L DB 1E T, AOAC 2009.01 15D FEE 45
RLBRZAHD pH 6.0, 37°C7e HNT 16 RREIORIGGMHEZZFDEFHRMTHZ LI Lz, T OEESEL
BRI, AOAC 2009.01 HEICHWHILTWD 7 X R KD a— 7 I 7 —EIZxF LT HKMEEEIZ
G2 5B R/NRICTHZ ENTE S,

WIT, BUSRICIRIT % 7 % /NIBkE BBMV OREEROMB 21T 77, RIS TR S
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—HPLC JEIC L A BEZEZ, Tt FOHELEESE THIL S WRKIEMOEA K 2 ERTEHE
BIETRIFNIR G20, T72b6, b MNGHERESRE CH SN2 EIT 2 TIHbIn D K o8
FIRMEZRFT H2HLERNDH D, AT, RS TOA4 ) IFHICEB LT D720, TR
s ~OMEFAEE N B ONA 7 v— 2 #EE A Y L L CTAMICERDY bt Tivsd IMO, £ LT
THALIEZ B C RN E BIEOBRIRMBEOEEICHEH SN TV L AENET v 7 v 2 W TEER
NJIE=PEN e S LR v A Dy

IMO /%, FrEREEH RSO GR & U C— A ITERE LA D L L THRY bt Tng
B, b hAERESEGE IBNEIC L 2 RBEORIE CH 2IEXKFZTARFH S &
2B IMO IXTE A Y FHECTH D, Flo, RO N b NS T Z/NERE Y R— M AV
KIRFEBROFERN B S IMO 1TKIESND Z ENFEFESNTWD, v/ b MU A —XFEF~wL b
— A FEAEIZ U CEESE —HPLC {BIC K DB EIED a— 7V a v X —BINRNEZMatd 5 &, Bk
WINEDARENE U THERD AOAC 2009.01 4 & [FIERIZ IMO 23/KfR S VT ICE & S 45 AlEEMER
bbH, ZDOH, AFFETIX, IMO & W TEERIINEORET 2175 Z LI L7z, AOAC 2009.01
IEICBT DEERININFEE & Tl WL E 2 B £ TR CTE W2 L 2B E L, AOAC 2009.01
EHRED a— 7 vay ZF—F & (umit) BLOZD 1,200 5 £ CEEERNEZ ML, £ bEEE
D AR AR 5y DFATH 2 fit LT,

fi#sE —HPLC B X DR EETIEAZ v —2 IMO B L OHAENET 7 > oW o kb
B HEERTINEICKRTE L T2 S ORKIFE ) OFRFRITBD Uiz, A7 v—R1%, 7 X /NGHE
BBMV il % 680 unit/mL (AOAC 2009.01 {EFEE D 200 f5 &) WMINT5Z LIZLVIFL ALK
fift 37z, IMO 137 % /MEHEIE BBMV FRINE % 2,720 unit/mL (9 800 {5 &) WM+ 252 L2k
ZDIZE N EDBEEIED 7V a—AE TKIES T, —F, "IatET > 7 37 Z/NGRE BBMV
INE % 1,965 unit/mL (K9 600 %) UL AN L CTH "IEtET > 77 OFRAFRITITZEIT 72 < K 10%
KIS NTITE R STz, FIEMET 7 DO—ES I KR S VT ITFR-AFE L 722 DWW TEAB T
B DI, RS DFRIFRNZ D 2 {58 (4,080 units/mL) DOEEEZTIML THEAD Lo 722
EMBEEFREDP AR L TV L1TE 2T, RIFMOBEFRLBIT L 0 /[T 7 N OIS
AL, KR LIS WG ICZ L LT FTREME S B 2 H LD, AOAC 2001.03 £ DR LFLRFEIZ 7
B/ NREIREE 3 2 N 2 - B BE TR, WIRMET > 7 o DN KR S N PITERET D Z LB S
T2y, AOAC 2001.03 2 B ik & F#3E —HPLC 512 X A BARTEDE W T, BRI 72 5
N AMG Z HNTWDEDENTH D, AEET 7 KRS N TICERF L7 2 S22\ T
XA %ERDIRFDBMLETHD EEXD,

ML EDRER LV | BEFR —HPLC IEIC K D2 WRZEEIZH WD 7 Z /Mg kR BBMV 2 RIS 2% a— 2
v —F unit BlE, IMO %13 & A EKIRTE D/ 2,720 unit/mL A4 72 0INEE L,
ZOBEEINNEERHATHZ LI LT,

AMG % 7 Z /NIGREE BBMV (20 U725 —HPLC V512 X Dt B AL TIE,. AOAC 2009.01 4
TIIKIETE R DS T ML E 2K L, EEEEMEA Y L L TERIND Z &idn ol
TN OFRERIT, T ETHE SN TEAIE A Y THEOWHMEZ IR L7z in vitro 72 5T
\Z in vivo EBROBFFEHE & —F LT\ 5 7799 AOAC 2009.01 % FW 2354 & FIRkIC, BEE—
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HPLC {EIZ X DR EVEIT, B MMBHIEEESR TE Do THHE LIZ< W FOS, GOS 72 HbTNT T 7 «
J = AT KR ERE e A Y TS L CE R LT, BEE —HPLC BIC K DB LTI, AHF
FTCHWA Y TP LRk 7V ay NiEGEZAT L X a A T, 77Fan—RA2560NZ
GS 72 BT OWT KA TICERE L EA Y G & L TIERICERTE DD EE X D,

B3R —HPLC IEIC KD BRZVEIL, b MIGRHERESE T4 ) T2 KM L, HEbrE
AU 2P HAMEREE A2 XA L CIEfBICERTE 5 2 L2 6T L, RIC, B3R —HPLC LIS
L BWBAEEE RO ONT AN O ) T2 EMICER T 2080 a5 Lz,

BRANT, HEE(EMEA Y T2 A L TRV v F—I124 Y G2z TRE L 724
EHETVRMLOEHEASY THEOEEEZRAT, AR LAY THEEEETALRMD Y v F—
HFEE —HPLCIEIC L AW BAEC L > TER LR, IMO b5 N A7 n— A& RASETY
X —X, VX —NICEEND/NET TR bR a—R B L —EIZEN G HAKES I,
HH A ) T E L CEREINR D o7, —J7, FOS, GOS b NZ T 7 o« / —A &R LT
v F—ZBWTIL, WIN L 72EEE M Y RELIA OFF- IR S AL, I L 724 Y TREZ T 3K
KRSy & U CER SN2, AOAC 2009.01 ¥ TiX, 1 kM & NCTEEH b EA Y THEZ RS S
TEWTHO7 vFxF—IZBNWTHA Y THERNEL D S ONTZEIEO TR E D> T,

v B 1, AMG Z 72 AOAC 2001.03 15 TIEHIREMMIZE £415 FOS 72 5 NI RMD 23 & it
DRBOECHBEINZEARIVLZLSTREIND ZEEZREL TS P, 72, Brunt HIX
AOAC 2009.01 {EZ HHWT/NEBRL A OBV EZ EE LGS, 7o 7RIV T
FARMI NIV a—AETKIFEINRNTZD, EHEMEA Y THEESOERENEG 2D L%
WE LTS M S 0R R, AFEICBWTA Y IS H 2 v % —% AOAC 2009.01 5T &
STEBLEMEL HE LTS, 2F Y, AOAC 2009.01 1 TIXIM LM 23 KR S 72729,
HHALMEA Y ThE L U OB E 2 E R L, Bl E TN 2 EEMRS KV 2 ERT L2 L
ZRLTWD, ZHUTK LT, ABFETRET 285 —HPLC £ X 2B ZVEIT. AOAC 2009.01
B E LTIl L2 B bt A ) SO A Z IEMICER TE 2 e ERIEE LT YN
ez b,

B E R @R R 5 NT, Wb DR & L THIREN T AT AL T oM kts Y =
WA SR —HPLCIEIC K A B AEEZHOWTER LIEMRER, FOSBLWT 7 40/ —AREGEND I
TABIZBNTHRMORGOEICTRE S -4 ) PEEH B L RRENE RS-, GOS &4
BHZB W T, BMOFMOEITHEINTA ) IREEAELIV LZERSINIBMEDRLE
BINDRMEH -T2, BUE, SREFREMEITE T 2 Bl O SZREN R RMEOFFRRZAFFIT
£20% CTH D Z ERMVTDENTND P, KREBRTERIZHWZ GOS GAREDI L, vy
DFEREIIFFARRZZFINTH > 7223, BERIFFAFAN K 0 D722 < RBIBHZ OWTIEZ S E
BEN7, GOS 25 ONT GOS FEfZIRIMLTZ 7 v F—I2B W T, BEEIZ L » TERMIC
EBETE, GOS EARMIIBW TOARIEREN T RMEDFFRAERPHIMN /e 2B H O —2F, 7
HNIGREIR TEE K RRESR 1T, B FOT OISR TT 7 X —BIRERRNC EREEL TV A
REMED 8 5, AL THUNZ GOS BEMLCE T /VEIZIRIN L 72 GOS 128 L Tk, M 7e b ONTHl
FE7R EIZOWTOFEMZRITEHRR o 223, M LESITEH A TWD GOS 1T 2V TIXFEHIZR IF# A
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RN, Dz, AFEF BN IIHEE e DONCHIE H e D 2 LRI S, 7 X N IR RS
FT GOS O—E KL THDHAMREMER BB 2 bivd, BEFR —HPLC IEIZ X DB AL VWi
GOS ZAMTAMDEREIZOVWTITASHE, BARIBFANMLETH S,

—7J7, IMO Z&H LIzFEREARMIZIW T, BEE —HPLCIEIZ X AU BEEEZH WD Z &
IZ&D ., IMO B2 5N IMO B 7 » F— L [RBRICIN LEMFIZE £ D IMO ITKES L, B
HLEAY T L L CERSNLRD o7, HHHLEA Y SHEOE I, bBETIE, 20550
AR EREE UTREBIEEREPEHA SN TS, IMO IZOWTH EUIFISCIEe <, T
fIZE F D IMO Z /K L, MRS & B8 HPLC THBIL TEREL TS ), 2072,
AHFFE TN A U 02 HORE & CARAE L, KR S e h o ToBE & S b4 ) ShE & 5
LM ERE S ITFEEN RS, ZoEOD, ILEMICERINTWDH A& & FEE —HPLC
B K D BEEICRB T 5 EEEROZRICBEFRL TN D,

LAY RO AFER ORBIL, ML SN TICRBICEET 2 BICEA T2 920, &bl
BENDREIL. TORMOBIUZ LY 5T 2 B RE A2 RiE TE 2 &2 R~ 5 2428
WD, & MBEEWH LAY TREEHEIN TS OBEIC &> TEBEM R EORFREZHE L0
21T, REFRREEREI BT HERELZEN 10 gL TEENRTn5D, LML, IMOEAR
A GNCRIT D L. ZOHLRERTIIIR LIEREFEDRP G ORI ERHEREND, Z0FH L
L C AOAC 2009.01 7£72 5 TNZ AOAC 2001.03 15Tl BERERK ) Th 5 IMO & A &3 & < -l S 4
TWAHAREERH HMNETH D, —FH, AWFIE TIRE L7-BER —HPLC LI X A B AL, Hib
ENPTICKIG~BIE L, HEZRETOEEEOHINAETH D, Thdx, HEEDHEHECME
AV TPEEEIN TR T 2 EFSREZ AL L, BMOBIRMEOILRICENR D LB 2TV 5D,

AR T T HFEE —HPLC VEIC L 2B Z5EIT AMG O D ITIZ 7 2 /NGK5E BBMV %0
X TR EZA L TEBY | ZhEIRAT 5 LBERERIIEET 5, TOHEMA & LTT 2/
5 BBMV IR L2 BER CTH D Z &, 7 b NS —HPLC K X 20 B AL TIE AOAC
2009.01 LB L Co— b a v Z—E L LT 800 fFHDEEFE unit ZIFIML T\ D Z EDFINT
&5, AOAC 2009.01 LTIV TITAMICHEBIRIIC 31T 2 8 EAE R O BEMEO TN WG S, Z
DERFEROFHMENGED LT D P, —J5 B —HPLC {EIZ X 5tk B EIE AOAC 2009.01
EORIGFRICESEBR U ERIETIEIOH 208, 7 X/ BBMV 25 Z L2k 0 EE
BREDNEMEC 2 D, LIED o T, EEMBEOFEMICELEL 52 TOLHEENRE X bivd,

% Z T, FOS DRIy D—>TdHh D GF, ZiBHZ L, B3 —HPLC IEIC L Dk B A LD E &R
ROFBMEC OV TR E R 2= 2 F5AEIC U CRMil L 7=, GF, I3/%5% —HPLC {512 X 2 W BZEIC
Lo TFEY 982% N EES N, EEBREOHIMEOEIE TH D FHAMERERZAET 1.5% Th o7, T
LS S 472 AOAC 2009.01 VED A Y REE 3T 31T 2 B EAE R OFHEER A1, 0.28—1.03%
THEMEREWZ ERHEINTWD P, RBFJE CTIRET 8% —HPLC 1B X 2 BAEIT
AOAC 2009.01 {E & R L TH | £ OMMEERAZIZFRRE Th o7 2 &0 b EEM RO FBMEN
BWZ EDRINT, o, LR EORA e DRIET 2 B2 HWEGAIZB W T
bR —HPLC IS K W R EEE W E &R RO BEMITE - Tz, FEHAMEA Y THEI2I
ZNEIEBERIEN H DN, BEFHE —HPLC IEIC X D B A EIE, Wi D ¥ LAY TG
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EFNTVAITAEMIZIBN T LA T 5 MasEN R S,

LoxUL7ei 6, & —HPLC IEIC K D BRAE AN S E 572 0I12i%, PR ORI S & 45 %t
TOHMEND D, RN OEONTFER LY | BEEEITEE b3 X OV EEREE O bz
Wk bR SR & iR U C 7 NGRS I B e 2 B T e SRR AT T D, —
Skovbjerg HIXT X DT 7 Z—Eh b hO/NFHEFERE TE OO THIL LIZ W R B — X % H
kT2 E2MELTND ", 2F 0, b FETXO/NIGHERSEIZHEBI L TV D2, REICK
TORERMECOWTIEZ DR D, ZOT7 XGRS O SLE R RIEIX, 7% ORI, &6
I BB EDOENC K> THET AR E X Db, D78, BEFR—HPLC IEIC &
LW BINEA ML ST DHBRITIE, ZHD OEWZ R IZEHE - BET L, BERIEAZ IR 2 L ER S
%o Fio. A, BEHE —HPLC JEIC X 2 RAEED KRBESR & L C 7 X /NG REERESE 2 F VO B BRI
. BERFRORERBN TEDINENCOVTHERFN LT BERDH D,

#MALMEA U TR ERE L U OSSR —HPLC &I K A B AEOZ Y M b NCHHMEAFE W 2
& B ARBFFE TR Lz, L L EESE —HPLCIEIC X D W BBV TV D 7 2 /N Gk BBMV
I, CHPEUKEERER LM O T AN ) 74 A7 7 X =B b NI T 2 ) XTI TF X —E e B/ NGREE
BEEN L G ENTEY , BERIGENEY RO KRS & i L TRV, ZhETIC7 2 /05
5 BBMV % 8 0], R L7223, 2D a— 7 /34— unit O FEXI{EIT 1.8 unit/mg protein
Tholz, RUENZ AW TEHOREMEZ I L TV D8, SO BRERICITIES2ERD 5,
F72. AMG OO VW=7 Z /NI BBMV 13, SRR TH A - OIC B8 L2 BER X
ISEIRIZ 72 %, LIz oC, EREBEDEMEICR Y | EREEROFBIMZIK T EKIZ 7 25 FEE
PR D, ZDTD, /NERE BBMV & U2l —HPLC VEIC & 2 e BRZ81E T, fusk iz s id
HERBEOZYMRFIZFEMLTH, ZORKRITTL O RTINS, ZDOEEFE—HPLC ik
I L DS BEENSERIICE K Z T AND T2DI1E, BERWTW D 7/ NERSIREESE T o A
AR U CEERIE M2 D NSRS B WS EA L BT 2 0B8R’ D 5,

BB DOEROREOWE Z ER®T 256, Tt FOEEEER THb SN RSN &
HLUCERELZHLT D2 EIIRETH D, FFE, AR TRET 2R —HPLCIEIC L 2 RZ
BB WTHEEE A Y RO M2 ER L CHRE L-ERIETH D, AWM, BT v
A= RO WNCAHDIERENVI T a, FREMOUEHERBIELZHLT L&, ZhETO Te b
HEEEE bS] Z 8Tz, Te FoMBE TN EIC< W BEO T EEE L
THEREDHERF RN SAEFMER 23 H4 5 Z LIS bEREZH THORERD D, TN 2, 5H%I1T,
BT SNV T oA REOET 2 EHEOHMMNILL 725 Z LIy, DRlEREZMAE
btbZ L E2EE L CEREOMN., SHICITRELZBEE U CHFRICERY M BN H 5,
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VI. #3E

AL CIEEEHA LA ) THEOREOMREME 2 P50 3 2R, R kA D Th L L THlE
NTWAHEMFBMIZEIT 27 ELMmEIC L, EHEMEEEEROHR TH, & ICEREMEA Y T
ERICESEH T, AFIETHD AOAC 2001.03 1572 5 NI E DO ERIEZSH L7- AOAC 2009.01
1EOEESE —HPLC 15 (EEHEALMEA Y TP E L) ICBIT2MEAZH 62021, AOAC 2009.01 &
DOFFEZ I L TER LI HHH e A Y T2 658 Lo ERIEOBR R AT,

ARFEBRFER IV, AOAC 2001.03 172 5TNZ AOAC 2009.01 1%, b b OWHALE &8 L /=B
HBETHDH EINTNDHA, b MNGHIREESR THLTE 54 ) T2 KETE RN 25
P LTz, 2070, HEEMEA Y THEZ EMICERTE 2 LITIEVER, LL72R2 5, AOAC
2009.01 EDNOREZ G OEREMICEYEHEO G- e E &Lk E LTERAS D Z &iZeiud, Y
REE Sy D EBITR > TE, B P OEEW LAY THEEH R 52 EMICHIE TE 20O R IR
RIEREHEET G Z RN DD, ThbbL, HEENFRERBARSMZIX O LT HEHER
B D IIRFT D AFSRE 2 (R5E LEE R 72 D, & D10, ZOEEEEZ AW TKEE 20
TR DSHEECEA Y THEE S D 2 LR, REBHE . KEFRZR DV R X —3F
MOMEIZIBNTHRE2MBENAET D Z &2/ D, AOAC 2009.01 1% W7 #EE LMEA Y
Sy DEBD ROV TIL, Brunt H=° Westenbrink & & L Tu5 124128,

—. AW TIRE L7 —HPLC IEIC X 2 B AL, kST ICRB~2E L. BN
WA U CHREZ LT D E B4 HmIICITERT H 2 N TEX 5, AL CTIRE T HlFERE —
HPLC {EIC K A BAEEIL, B0 ERICHI- 72 Te SO LEESR THL S W KD D
AWK ZURICKHTE 5720, F U TR & DA FREO A EDO AR FTREIC /2 5, Lo
T, HEBEDPEHEES ) TS AN LRSI 5 AR 2 ORGE L, 1HE A ORLIEROHL
KIZENRD, ITE, TVUNRAFT 4 7 AT 0 A 4T 4 7 A CIGNMEZ N L L ofb
VIS ZH TTIMYMELHENEZ T, BT e —7 LR, AEEERXIRST L ¥ —
72 CICBT DRI REANATON TN D P BRZ, UL AT 0 7 2 FRE L O Y
TPE~OBEMIZSHIZEE Y, TNOLOMTEL~SOEHABENS B EEDL Z ENTPHREINS, F
7oy AU THEOFF S “IRIBEREIC L IEENE T - TE Y, fixZed ) THEO I T A S~ FAEE N
BME-STWD, Thdx, AFEEZ AT 54V ThED, WEICBIH T 55 702 A LT
WAHAY THETH 20 E0E XKL TRl 2 REERAS B R E- T DI EnTRIND, L
Mo T, LD EMERAY TPEEEET, ZNOOMEREOERDRIBICHG T D EEEZ L-57,
S HIT, M —HPLC IEIC L D WRZEVEDMENLIT, AEEITBWTHIN LS ~IINE, £ DSy
DOEREMEIC DWW THB T S 2 5 2 INLEMLORFHIFIH T 5 AT OREN I S5,
%58 —HPLC {EIC X D W BEVEICIE, BER OB (L CRFHENEDN H 570, ZOREIZEHLOTH
<, BRMEEOREL LN NOREORFEEICEM T2 b0 LB 2 5,
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V. BH

AWFZETIL, WIS OATEETH S AOAC 2001.03 ER LN EFDOEREEZ S LT
AOAC 2009.01 {ETITHEEH(LMEA Y IHEZ EMICER TERWI L Z2FGEL, TOERZH LT
L7, &5, ZOMBERZEMRT 5725 AOAC 2009.01 1% HIZ L= #Hbit 4 ) TRk B4
LEEBRL, EEWEIEA ) P2 EREICHIE T X 5 RIEOMS AR A To, 15 OATERIZUL T O
WY THDH,

1) AOAC2001.03 ¥£TiZ, & MIBHIEEEE CIHIL S LD 4 Y TRE KRS T, EHE (ke Y =2
HEE L CERINDMBERNH SN T,

2) TRAEMIH R OKIERESE & i U, 7 Z/NBRE R SR 1T b R/ NBREEERESE T L S WX
KIS, WL SNDBEE DR E KM LT, LIz > T, 7 Z /NG kD KRS T bk
F U TPEE RIEAE T T AR FHEE KRR R 128 LT,

3) AOAC 2001.03 V£ DEFFRALHIBFRIT 7 2 /NGRS TR TR 2 TR Z A 7 BiEE, bk
AV APEE KL, HREHEMEA Y TR XL CERTE D Z EBH LN -T2,

4) AOAC2009.01 ¥£Ti%, & MIBHIEEER CIHL S LD A4 Y THES KRS T, SR ke Y =
WL L TERSNDBEARH LMo T,

5) AOAC 2009.01 IE+GE D AMG 13, FEITRS 2 Fr M 2358\ N 72 O I/ NI REREE SR TIHIb S %
F YV APETH > THKRBETE WA Y TRENFEET D LB L7Z, £72. AOAC 2009.01
B E D AMG BN TIE, a— 7/ a2 2 F —VB NN unit BSR4 TIHLMEA U 8 2 K fiR4
HIEMWTERNI LRSI,

6) AOAC 2009.01 {£D AMG % 7 & /IR IERE SR TR L7cl%38 —HPLC IEIC K D R 2L,
TABFOMIEA Y TPEZ KR L, HEEIEA ) THFE XL CERTE D Z EBHL NI
2ol 2, BEFE —HPLC IEIC K AW BEIEIZ L 5 EEBROBHRMETE N LRI NI,

PLEORER, AR THIRET 5 AOAC 2009.01 1EDEESR —HPLC 1EIC X A BAEIX, IR,
H O LAY PEZ IEMICER TE EREE L THAMERRE W Z RS-, #E5% —HPLC
B X DS BEEEICIT, REFRENEINTWD L OO0, M4 Y I8, S OIS erbms
BOIEfMERERIEICRY 5 D AlRetEnNHifs C& 5, SRR HHHLIENE 2 0157 5 ER&IE 2k
N D Z IR REBMRF R D NTHEEE LR E IR E ORI A 2 . N OIEMR b DI T ST
DOIZEFRAC D CTEETH 5, HEMLMREE O O IEHE /2 E BIEOMESL T, BMEEEDRRE
Bt NORBEORFHEEICER CE, TOFZILE,
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VI. #EE

KRR OZATT D127V | FERGEHE, ERFIE, faSCERIZO T 0 (AAHERE e THE - Zi
2B LERIGRIRY: A5HR B [EfTREIGEA TE#HOEZR LET,

B EATHAEANEIRIE . R EER L L C TS - THIREAZ Y £ LICRIRRSKFE S —A L b
BRZBENFEEER AP R R AR SRR R R B KRS EICREO#EEZR LT,

Fo, MSUERICH -0 | HERE R THREZ Y £ LRI RN RS — R L MEREEREA M
FEEVFARZERE B AR EICRBI 2 DGR OB AR LET, MA T, FABHRICHZY |
B L WFGED NS S KD DX EEIH Y £ LI RFIRNL KB —R L MRFH SRR Lo i
FEZER 72 B NS KB N RERE R AR R 8 Ok, (RSP R R O RIC D L v EL
BILHLETES,

RBICAIIZEICH 20, 72 /MEEME L CTF &> EIREHERNEAERET, 777 F4Y
fEZHEE LT T & o 2R RERE), HHET XA R U2 bk A — A& L TF
S ol EFTERR)., 77 T2 —RA 25 LT FE o7 HBAILERR), V77 hvrrrnm
— A EME U CF & o KB (RR), (Y~ L b4 ) a2t U CF & o 2B FIEE (R,
77 bAY ARG U TR S o BB, 7 F =26z bbb —2 2t L
TLEE o 2 EER), ) —2ABLOD v 7Y v 7y ah—"% 5 L T EE > (BRI,
77 h—A%ME LT FSoBEHILERE. bR ravy—8 L [T~/ 25 LCF
ISl KRBT UHA LK), 727 P A L3 b5 U THS o 72 RFUERER)ICER# W2 L E T,

37



1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

VI. SCER

Oku T, Nakamura S (2002) Digestion, absorption, fermentation, and metabolism of functional sugar
substitutes and their available energy. Pure Appl Chem 74: 1253-61.

Roberfroid M (1993) Dietary fiber, inulin, and oligofructose: a review comparing their physiological
effects. Crit Rev Food Sci Nutr 33: 103-48.

Roberfroid M, Gibson GR, Delzenne N (1993) The biochemistry of oligofructose, a nondigestible fiber:
an approach to calculate its caloric value. Nutr Rev 51: 137-46.

Hipsley EH (1953) Dietary "fibre" and pregnancy toxaemia. Br Med J 2: 420-2.

Burkitt DP (1971) Epidemiology of cancer of the colon and rectum. Cancer 28: 3-13.

Trowell H (1972) Crude fiber, dietary fiber and atherosclerosis. Atherosclerosis 16: 138-40.

Trowell H (1972) Ischemic heart disease and dietary fiber. 4m J Clin Nutr 25: 926-32.

WIS, HLEIN (1990) EWHE O « (L FAOPEE & A BEERE. B AL T3EMERE 37,
916-33.

AACC (2001) The definition of dietary fiber. Report of the Dietary Definition Committee to the Board
of Directors of the American Association of Cereal Chemists, Cereal Foods World 46: 112-29.
McConnell AA, Eastwood MA, Mitchell WD (1974) Physical characteristics of vegetable foodstuffs
that could influence bowel function. J Sci Food Agric 25: 1457-64.

Takeda H, Kiriyama S (1979) Correlation between the physical properties of dietary fibers and their
protective activity against amaranth toxicity in rats. J Nutr 109: 388-96.

Ebihara K, Masuhara R, Kiriyama S, Manabe M (1981) Correlation between viscosity and
plasma-glucose and insulin-flattening activities of pectins, from vegetables and fruits in rats. Nutr Rep
Int 23: 985-92.

Salyers AA, West SE, Vercellotti JR, Wilkins TD (1977) Fermentation of mucins and plant
polysaccharides by anaerobic bacteria from the human colon. App! Environ Microbiol 34: 529-33.
Hillman L, Peters S, Fisher A, Pomare EW (1983) Differing effects of pectin, cellulose and lignin on
stool pH, transit time and weight. Br J Nutr 50: 189-95.

Van Soest PJ, McQueen RW (1973) The chemistry and estimation of fiber. Proc Nutr Soc 32: 123.
Walker DM, Hepburn WR (1955) Normal-acid fiber, a proposed analysis for the evaluation of
roughages. 1. The analysis if roughages by the normal-acid fiber method and its use for predicting the
digestibility of roughages by sheep. Agric progr 30: 118-9.

Van Soest PJ (1963) Use of detergents in the analysis of fibrous feeds. 1. Preparation of fiber residue of
low nitrogen content. J Assoc Off Agric Chem 46: 825-9.

Van Soest PJ (1963) Use of detergents in the analysis of fibrous feeds. II. A rapid method for the
determination of fiber and lignin. J Assoc Off Agric Chem 46: 829-35.

Southgate DA (1969) Determination of carbohydrates in foods. II. Unavailable carbohydrates. J Sci
Food Agric 20: 331-5

38



20)

21)

22)

23)
24)

25)

26)

27)

28)
29)

30)
31)
32)
33)
34)
35)
36)

37)

38)

39)

Englyst HN, Cummings JH (1988) Improved method for measurement of dietary fiber as non-starch
polysaccharides in plant foods. J Assoc Off Anal Chem 71: 808-14.

Hellendorn EW, Noordhoff MG, Slagman J (1975) Enzymatic determination of the indigestible residue
(dietary fibre) content of human food. J Sci Food Agric 26: 1461-8.

Asp NG (1978) In Dietary Fibre-Current Developments of Importance to Health, ed. by Heaton, K. W.,
p.21, John Libbey, London.

Schweizer TF, Wiirsch P (1979) Analysis of dietary fiber. J Sci Food Agric 30: 613-9.

Asp NG, Johansson CG (1981) In The Analysis of Dietary Fiber in Food, ed. by James, W. P. T. and
Theander, O., p.173, Marcel Dekker, New York.

Asp NG, Johansson CG, Hallmen H, Siljestrom M (1983) Rapid enzymatic assay of insoluble and
soluble dietary fiber. J Agr Food Chem 31: 476-82.

Prosky L, Asp NG, Furda I, DeVries JW, Schweizer TF, Harland BF (1984) Determination of total
dietary fiber in foods, food products, and total diets-interlaboratory study. J Assoc Off Anal Chem 67:
1044-52.

Prosky L, Asp NG, Furda I, DeVries JW, Schweizer TF, Harland BF (1985) Determination of total
dietary fiber in foods and food products-collaborative study. J Assoc Off Anal Chem 68: 677-9.

FDA (1987) Nutrition labeling of food; Caloric content. Federal Register 52: 28590-691

Trowell HC, Southgate DAT, Wolever TMS, Leed AR, Gassull MA, Jenkins DJA (1976) Dietary fiber
redefined. Lancet 1: 967.

MLHEIN (1980) Bt A ORBEFHIZNR. {LF L AW 18, 95-105.

New Zealand Regulation (1984) Regulation 2(1)

WHO/FAO (1985) CODEX Alimentarius Commission Food Labeling Committee. JAFAN 46: 11.
Health and Welfare Canada (1985) Report of the expert advisory committee on dietary fibre.

FDA (1987) Physiological effect and health consequences of dietary fiber. Contact No. FDA 223-
84-2059. p.231

Life Sciences Research Office (1987) Physiological effects and health consequences of dietary fiber.
Bethesda, MD; Life Sciences Research Office.

Fal g\, #h BSEVT, FIREE (2003) HANIZET 5 dietary fiber DEFS « HFE - DEA2 O < Dk
i & UFERMFEORE L T, A ARBWRHENTFEEE 7, 39-49.

Cummings JH, Englyst HN, Wiggins HS (1986) The role of carbohydrates in lower gut function.
Nutrition Review 44: 50-4.

Roberfroid M, Gibson GR, Hoyles L, McCartney AL, Rastall R, Rowland I, Wolvers D, Watzl B,
Szajewska H, Stahl B, Guarner F, Respondek F, Whelan K, Coxam V, Davicco MJ, Léotoing L,
Wittrant Y, Delzenne NM, Cani PD, Neyrinck AM, Meheust A (2010) Prebiotic effects: metabolic and
health benefits. Br J Nutr 104: S1-63.

Cummings JH, Macfarlane GT (1991) The control and consequences of bacterial fermentation in the
human colon. J Appl Bacteriol 70: 443-59.

39



40)

41)

42)

43)

44)
45)

46)

47)

48)

49)
50)

51)

52)

53)

54)

55)

56)

57)

Grabitske HA, Slavin JL (2008) Low-digestible carbohydrates in practice. J Am Diet Assoc 108:
1677-81.

Hashiguchi-Ishiguro M, Nakamura S, Oku T (2009) Inhibitory effects of partially decomposed alginate
on production of glucan and organic acid by Streptococcus sobrinus 6715. J Clin Biochem Nutr 44:
275-9.

Schrezenmeir J, Vrese M (2001) Probiotics, prebiotics, and synbiotics-approaching a definition. 4m J
Clin Nutr 73: 61-4.

Gibson GR, Roberfroid MB (1995) Dietary modulation of the human colonic microbiota: Introducing
the concept of prebiotics. J Nutr 125: 1401-12.

Roberfroid M (2007) Prebiotics: The concept revisited. J Nutr 137: S830-7.

Petith MM, Schedl HP (1976) Intestinal adaptation to dietary calcium restriction: in vivo cecal and
colonic calcium transport in the rat. Gastroenterology 71: 1039-42.

WiEAT, A% —, MBAM, RYWETF, BaEEH, TRET (2007) b4 D oM
WOBENDT  FOANT T LR~ 730 AU KT TR, AARE - BRRTYS
#5660, 233-40.

Lora VH, Tore M, Jeffrey IG (2002) How host-microbial interactions shape the nutrientenvironment of
the mammalian intestine. Annual Review of Nutrition 22: 283-307.

Giovanni M, Roberto G, Maurizio C (2011) Interactions between gut microbiota and host metabolism
predisposing to obesity and diabetes. Annual Review of Medicine 62: 361-80.

VH# 35 T http://www.caa.go.jp/foods/pdf/syokuhin616 01.pdf [MatEER bk D FR 7 EE OBEEE | .
MSTATEOE N [ESTAERE « 52 WFSEPT https://hfnet.nih.go.jp/ust/kiso/pdf/sa0701007b.pdf [ E PrAd:
M GREEEIERY) R IZ I 2 Bk JETE ) .

& HERZ (2013) EVIMHE AT OBUIR & RS « BREVEREESEM DB % & RM~DISH, (OF B
), p34-43. > —T LT —HIRR, FES.

Prosky L, Asp NG, Schweizer TF, DeVries JW, Furda I (1988) Determination of insoluble, soluble, and
total dietary fiber in foods and food products: interlaboratory study. J Assoc Off Anal Chem 71:
1017-23.

Quigley ME, Hudson GJ, Englyst HN (1999) Determination of resistant short-chain carbohydrates
(non-digestible oligosaccharides) using gas—liquid chromatography. Food chemistry 65: 381-90.
Ohkuma K, Matsuda I, Katta Y, Tsuji K (2000) New method for determining total dietary fiber by
liquid chromatography. J AOAC Int 83: 1013-9.

Kohmoto T, Fukui F, Takaku H, Machida Y, Arai M, Mitsuoka T (1988) Effect of
isomaltooligosaccharides on human faecal flora. Bifidobacteria Microflora 7: 61-9.

Kohmoto T, Fukui F, Takaku H, Mitsuoka T (1991) Dose-response test of isomaltooligosaccharides for
increasing fecal bifidobacteria, Agric Biol Chem 55: 2157-9.

Oku T, Nakamura S (2003) Comparison of digestibility and breath hydrogen gas excretion of

fructo-oligosaccharide, galactosyl-sucrose, and isomalto-oligosaccharide in healthy human subjects. Eur

40



J Clin Nutr 57: 1150-6.

58) BLIEAT (2005) HEEHALRULIEREE DAL - FERE - 72 & NSFFA BICBI T 200198, HACSREE -
FRRERTEE 58, 337-42.

59) HINE, Itk T, B, iRt (1999) 7o Ax—BEE WA V<L AU S
BIONETA Y~ b AV TREOHEEORAR. A AEYHE =6 3, 33-8.

60) Hoebregs, H (1997) Fructans in foods and food products, ion-exchange chromatographic method:
collaborative study. J 4Assoc Off Anal Chem Int 80: 1029-39.

61) McCleary BV, Blakeney AB (1999) Measurement of inulin and oligofructan. Cereal Foods World 44:
398-406.

62) Craig SAS, Holden JF, Khaled MY (2000) Determination of polydextrose as dietary fiber in foods. J
AOAC Int 83: 1006—-12.

63) de Slegte J (2002) Determination of trans-galactooligosaccharides in selected food products by
ion-exchange chromatography: collaborative study. J AOAC Int 85: 417-23.

64) McCleary BV, McNally M, Rossiter P (2002) Measurement of resistant starch by enzymatic digestion in
starch and selected plant materials: collaborative study. J AOAC Int 85: 1103-11.

65) (W) A ARBERE - KBRS (1999) A Y~V A T, A V<L M4 SFEEGH AR, R
A~ = 2 7 VRA&hR), p192-205. (W) B AHERE - BRI e, HAUHD.

66) (W) HAHERR - SRAER MG (1999) B 7 NAY 8E, 777 M4 ) ESA R, Rk
~ =2 T IVIKERR), pl167-80. () HANERE - seB RIS, HATES.

67) (W) B AR - SRB RS (1999) 777 M4V I, 777 b4 IRESHE RN, AR
~ = o T IVECKERR), pl40-53. (M) B ARRERE - e R imtns, BAUES.

68) (W) HAfEEE - SREB RS (1999) FLARA U T8, ILRA Y TS A RN, ABRRE~==27
JV(ERAERR), p215-24. (W) AAMERE - SRE M, HOHS.

69) (W) HAMERE - RERMIS (1999) KEA Y TP AZ A —R, F7 4 /—R), RuAV
PR Z XA —R, TT7 4 ) —A)yGARM— KAV THEEARE—, R4V TPFRZ F
F =R, T T 4 ) —RA) =T XA M) rEEGLRKEAY THEEAERL—. RBRRE~ = 2 7 V(K
HAR), p154-66. (M) HAHERE « SRERMHE, HAHED.

70) (M) H AR - SRBERMLHES (1999) HEHALMET A N U >, EEEEMET A Y U EF /M.
FeE R A SRR A~ = = 7L, p29-37. () A ARMERE - SRER MM, HATES.

71) fEYETE  (2013) HEWALEA Y DRES T OTLIR & RS  BEREVEREE FEM OB % & Bk~ DIsH,
(F EBatiR), p34-43. —x A — IR, HAH.

72) & T http://www.caa.go. jp/foods/index4.html TRFERBH LT KGR mHEH &) (P
26 -2 H 27 H accessed) .

73) AR (2013) AFEA Y THEORERE & KB~ DG - BRREMEREE S O BH%E & R~ DI
M, GF EBfitE), p34-43. >—= A —HhR, FAH.

74) Joint FAO/WHO Food Standards Programme, Codex Committee on Nutrition and Foods for Special
Dietary Uses 32" Session (2010) Draft table of Conditions for Methods of Analysis for Dietary Fibre.

41



75)

76)

77)

78)

79)

80)

81)

82)

83)

84)

85)

86)

87)

88)

89)

REP11/NFSDU 2 and Appendix 1V.

FDA  http://www.gpo.gov/fdsys/pkg/CFR-2010-title21-vol2/pdf/CFR-2010-title21-vol2-sec101-9.pdf
“Food and Drug Administration, HHS”.

BAEAT (2012) BansEM & LTV T R~EWilie, SRE LI PE B - A4 ) R8T L
T b~ HAR TR ITIERGE 14, 41-5.

IUB-IUPAC (1982) Abbreviated terminology of oligosaccharide chains-recommendations
1980-IUB-IUPAC joint commission on biochemical nomenclature (JCBN). J Bio Chem 257: 3347-51.
IUB-IUPAC (1982) Polysaccharide nomenclature-recommendations 1980-IUB-IUPAC joint
commission on biochemical nomenclature (JCBN). J Bio Chem, 257: 3352-4.

Tanabe K, Nakamura S, Oku T (2011) Fatal imperfection of enzymatic-HPLC quantitative method for
non-digestible oligosaccharides and its proposed solution strategy newly quantitative method for
non-digestible oligosaccharides. Curr Nutr Food Sci 7: 209-15.

Tanabe K, Nakamura S, Oku T (2013) Inaccuracy of AOAC method 2009.01 with amyloglucosidase for
measuring non-digestible oligosaccharides and proposal for an improvement of the method. Food Chem
151: 539-46.

Oku T, Yamada M, Nakamura M, Sadamori N, Nakamura S (2006) Inhibitory effects of extractives
from leaves of Morus alba on human and rat small intestinal disaccharidase activity. Br J Nutr 95:
933-8.

Dahlqgvist A (1964) Method for assay of intestinal dissacharidases. Anal Biochem 7: 18-25.

Oku T, Konishi F, Hosoya N (1982) Mechanism of inhibitory effect of unavailable carbohydrate on
intestinal calcium absorption. J Nutr 112: 410-5.

Bradford MM (1976) A rapid and sensitive method for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye binding. Anal Biochem 72: 248-54.

Kessler M, Acuto O, Storelli C, Murer H, Miiller M, Semenza G (1978) A modified procedure for the
rapid preparation of efficiently transporting vesicles from small intestinal brush border membranes.
Biochim Biophys Acta 506: 136-54.

Halvolson HO, Winderman S, Gorman J (1963) Comparison of the alpha-glucosidases of
Saccharomyces produced in response to five non-allelic maltose genes. Biochim Biophys Acta 67
42-53.

Oku T, Tokunaga T, Hosoya N (1984) Nondigestibility of a new sweetener, "Neosugar," in the rat. J
Nutr 114: 1574-81.

Ohtsuka K, Tsuji K, Nakagawa Y, Ueda H, Ozawa O, Uchida T, Ichikawa T (1990) Availability of
4'galactosyllactose  (O-B-D-glactopyranosyl-(1->4)-O-B-D-glucopyranose) in rat. J Nutr Sci
Vitaminol 36: 265-76.

Ruttloff H, Taufel A, Krause W, Haenel H, Taufel K (1967) Die intestinal-enzymatische spaltung von
galakto-oligosacchariden im darm von tier und menschen mit besonderer beriicksichtigung von

Lactobacillus bifidus. 11. Mitt. Zum intestinalen verhalten der lactulose. Nahrung. 11: 39-46.

42



90) Dalqvist A, Nordstrom C (1962) The distribution of disaccharidase activities in the villi and crypt of the
small intestinal mucosa. Biochem Biophys Acta 113: 624-6.

91) & HEH, MAaEE (1983) 7 v MNEBHIEO KRR L 537 F 7 — A DKRIZH
WT. HARZER - RETREE 36, 169-73.

92) WEFZ, &HEH, MaEE, HRNETF (1981) FR A /NGB "R UK MEER IC L 2
TNaAL )V AT a—A R 5 NI~ IV MV A7 o— 2O, R LBk 34, 133-7.

93) WHME, xRk, HA=T, MAEE (1978) AR X I/NERER FixICHBT 5 71 =
IR m— A BTNT =L b IV AT bu— XD KARRE. HeaE &k 31, 267-72.

94) Gudmand-Heyer E, Skovbjerg H (1996) Disaccharide digestion and maldigestion. Scand J
Gastroenterol Suppl 216: 111-21.

95) Oku T, Tanabe K, Ogawa S, Sadamori N, Nakamura S (2011) Similarity of hydrolyzing activity of
human and rat small intestinal disaccharidases. Clin Exp Gastroenterol 4: 155-61.

96) Kohmoto T, Tsuji K, Kaneko T, Shiota M, Fukui F, Takaku H, Nakagawa Y, Ichikawa T, Kobayashi S
(1992) Metabolism of *C-isomaltooligosaccharides in healthy men. Biosci Biotechnol Biochem
56: 937-40.

97) McCleary BV, DeVries JW, Rader JI, Cohen G, Prosky L, Mugford DC, Champ M, Okuma K (2010)
Determination of total dietary fiber (CODEX definition) by enzymatic-gravimetric method and liquid
chromatography: collaborative study. J AOAC Int 93: 221-33.

98) Manjunath P, Shenoy BC, Raghavendra Rao MR (1983) Fungal glucoamylases..J Appl Biochem 5:
235-60.

99) FAFIEFN (2003) 72T X T —€ B FHFEOFM, CREISRMHR), p.266-70. HIEEL,
HORUHD.

100)Pazur JH, Kleppe K (1962) The hydrolysis of alpha-D-glucosides by amyloglucosidase from
Aspergillus niger. J Biol Chem 237: 1002-6.

10D)PTARE (1996) 77U a2 b A7 m—R « AU IFEOF M, (FIEDHR), p81-93. ‘b ¥
ML, HOTE.

102) A SIS (1996) /X —ABGA YR v 7 o AV TREOH I, (F)15E5HH), plss-96. &
a bR A, RO,

103) AR TR (1996) A Y ~/v hA Y I« 4V TREOF AR, (F=EBH), p.167-83. &b
i, HRORHR.

104)McCleary BV (2007) An integrated procedure for the measurement of total dietary fibre (including
resistant starch), non-digestible oligosaccharides and available carbohydrates. Anal Bioanal Chem 389:
291-308.

105) BLIEAT (1986) T LWEFEHIEE 7 7 7 b4 U IO AERFIH & D HE. RBFHEGE 44,
291-306.

106) A1 3CPR, milfEde, MAREN, GHER, KM, o3 Uy, s (F)1) 5h7, MmE%E
B (1995 Bl-4 2477 FAY AfEO MIGNEBICKITTRE. ©7 0 XX 9,5-18.

43



107)Saunders DR, Wiggins HS (1981) Conservation of mannitol, lactulose, and raffinose by the human
colon. Am J Physiol 241: G397-402.

108)Antje Chang (2009) SPRINGER Handbook of Enzymes Volume 12 Class 3.2 Hydrolases VI EC
3.2.1.1-3.2.1.47 (Schomburg Dietmar, Chang, Antje, Schomburg, D, Schomburg, Ida eds), p59-87.
Springer Science+Business Media, Berlin.

109)Antje Chang (2009) SPRINGER Handbook of Enzymes Volume 12 Class 3.2 Hydrolases VI EC
3.2.1.1-3.2.1.47 (Schomburg Dietmar, Chang, Antje, Schomburg, D, Schomburg, Ida eds), p260-93.
Springer Science+Business Media, Berlin.

110)Antje Chang (2009) SPRINGER Handbook of Enzymes Volume 12 Class 3.2 Hydrolases VIl EC
3.2.1.48-3.2.1.149 (Schomburg Dietmar, Chang, Antje, Schomburg, D, Schomburg, Ida eds), p1-9.
Springer Sciencet+Business Media, Berlin.

111)Kita A, Matsui H, Somoto A, Kimura A, Takata M, Chiba S (1991) Substrate specific and subsite
affinities of crystalline a-glucosidase from a Aspergillus niger. Agric Biol Chem 55: 2327-35.

112)Sjostrom H, Norén O, Christiansen L, Wacker H, Semenza G (1980) A fully active, two-active-site,
single-chain sucrase.isomaltase from pig small intestine. Implications for the biosynthesis of a
mammalian integral stalked membrane protein. J Biol Chem 255: 11332-8.

113)Serensen SH, Norén O, Sjostrom H, Danielsen EM (1982) Amphiphilic pig intestinal microvillus
maltase/glucoamylase. Structure and specificity. Fur J Biochem 126: 559-68.

114)Skovbjerg H, Norén O, Sjostrom H, Danielsen EM, Enevoldsen BS (1982) Further characterization of
intestinal lactase/phlorizin hydrolase. Biochim Biophys Acta 707: 89-97.

115)Conklin KA, Yamashiro KM, Gray GM (1975) Human intestinal sucrase-isomaltase. Identification of
free sucrase and isomaltase and cleavage of the hybrid into active distinct subunits. J Biol Chem 250:
5735-41.

116)Naim HY, Sterchi EE, Lentze MJ (1988) Structure, biosynthesis, and glycosylation of human small
intestinal maltase-glucoamylase. J Biol Chem 263: 19709-17.

117)Handan K, Robert WH (2000) Fermentation of fructooligosaccharides by lactic acid bacteria and
bifidobacteria. Appl Environ Microbiol 66: 2682-4.

118)Fuller R (1989) Probiotics in man and animals. J Appl Bacteriol 66: 365-78.

119)McKellar RC, Modler HW (1989) Metabolism of fructo-oligosaccharides by Bifidobacterium spp. App!
Microbiol Biotechnol 31: 537-41.

120)Ohtsuka K, Tanoh A, Ozawa O, Kanematsu T, Uchida T, Shinke R (1990) Purification and properties of
B-galactosidase with high galactosyl transfer activity from Cryptococcus laurentii OKN-4. J Ferment
Bioeng 70: 301-7

121)Fischer L, Scheckermann C, Wagner F (1993) Purification and characterization of a thermotolerant
B-galactosidase from Thermomyces lauginosa. Appl Environ Microbiol 61: 1497-501.

122)Zheng YG, Shentu XP, Shen YC (2005) Inhibition of porcine small intestinal sucrase by valienamine. J
Enzyme Inhib Med Chem 20: 49-53.

44



123)Nishibata T, Tashiro K, Kanahori S, Hashizume C, Kitagawa M, Okuma K, Gordon DT (2009)
Comprehensive measurement of total non-digestible carbohydrates in foods by enzymatic-gravimetric
method and liquid chromatography. J Agric Food Chem 57: 7659-65.

124)Brunt K, Sanders P (2013) Improvement of the AOAC 2009.01 total dietary fibre method for bread and
other high starch containing matrices. Food Chem 140: 574-80.

125){H2 3T http://www.caa.go.jp/foods/pdf/syokuhin611.pdf 2538 5y e/ ~iE F b o R RE i~ 5B
DL E~] .

1260) HIJE —, AT, BIEAT (2008) #EWHLIEA Y THEDOIERDEVDE T v FORE, @i
JEMENRIESE, NREAGE, FOEAEEBREER O ONEBNENIEEA T T T 58, AR
Wi s, 12, 17-29.

127)McCleary BV, DeVries JW, Rader JI, Cohen G, Prosky L, Mugford DC, Okuma K (2012)
Determination of insoluble, soluble, and total dietary fiber (CODEX definition) by
enzymatic-gravimetric method and liquid chromatography: collaborative study. J AOAC Int 95: 824-44.

128)Westenbrink S, Brunt K, van der Kamp JW (2013) Dietary fibre: Challenges in production and use of
food composition data. Food Chem 140: 562-7.

129)Brownawell AM, Caers W, Gibson GR, Kendall CW, Lewis KD, Ringel Y, Slavin JL (2012) Prebiotics
and the health benefits of fiber: current regulatory status, future research, and goals. J Nutr 142: 962-74.

45



—| Plant origin |

Polysaccharide I I Animal origin |
ﬁ Dietary fiber || Micro-organism
origin
—| Non starches I——| Oligosaccharide | Lignin Chemical

modification

ﬂ Sugar alcohol

—| Resistant protein |

L omn

Resistant
starch
Resistant
maltodextrin

Fig. 1 Classification of “Luminacoid”3%



Enzymatic-gravimetric method Enzymatic-HPLC method
(Dietary fiber) (Oligosaccharide)

3-Steps of hydrolysis

1. Thermo stable a-amylase (95 °C, 30 min, pH 6.0)
2. Protease (60 °C, 30 min, pH 7.5)

3. Amyloglucosidase (60 °C, 30 min, pH 4.5)

Precipitation used ethanol and filtration
1

Residue Filtrate
(Dletary fiber) (Oligosaccharides)
Measurement of weight Analysis by HPLC

Fig. 2 Procedure schemes of AOAC 2001.03 method for measurement
of dietary fiber and oligosaccharide®”



Enzymatic-HPLC method by AOAC
2001.03 method

Sample 1.00 g
Thermostable alpha-amylase (95 °C, 30 min.)
Adjusting pH 7.5 £ 0.1 with 0.275 M NaOH

Protease (60 °C, 30 min.)

Adjusting pH 4.5 £ 0.2 with 0.325 M HCI

|

Amyloglucosidase (60 °C, 30 min.)

|

4 fold vol. of. 95 % ethanol

Filtration with diatomaceous earth-coated glass filter

|

Collection the filtrate

|

Washing (78% ethanol, 95% ethanol and aceton)

Evaporation
Desalting by ion exchange column

Adjusting vol. 50.0 mL

Analysis of oligosaccharides by HPLC

Fig. 3 Procedure schemes of the enzymatic-HPL.C method by
AOAC 2001.03 method



Enzymatic-HPLC method by
improved AOAC 2001.03 method

Sample 1.00 g
Thermostable alpha-amylase (95 °C, 30 min.)
Adjusting pH 7.5 £ 0.1 with 0.275 N NaOH

Protease (60 °C, 30 min.)

Adjusting pH 4.5 & 0.2 with 0.325 M HCI

|

Amyloglucosidase (60 °C, 30 min.)
Deac*vation (100 °C, 5 min.)

Adjusting pH 6.3 &= 0.3 with 0.275 M NaOH

Porcine intestinal enzymes (37 °C, 60 min.)
4 fold vol. of. 95 % ethanol

Filtration with diatomaceous earth-coated glass filter

|

Collection the filtrate

|

Washing (78% ethanol, 95% ethanol and aceton)

Evaporation
Desalting by ion exchange column

Adjusting vol. 50.0 mL

Analysis of oligosaccharides by HPLC

Fig. 4 Procedure schemes of enzymatic-HPLC method by improved
AOAC 2001.03 method



Enzymatic-HPLC method by
AOAC 2009.01 method

Sample 1.00 g

Pancreatic a-amylase and amyloglucosidase (37 °C, 16 h)
Adjusting pH 8.2 with 0.75 M Trizma base

Protezte (60 °C, 30 min)

Adjusting pH 4.3 with 2M acetic acid

192 mL of 95% ethanol

Filtration with diatomaceous earth-coated glass filter
Collection the filtrate

Washing (78% ethanol, 95% ethanol and aceton)

Evaporation
Adjusting vol. 100.0 mL
Analysis of oligosaccharides by HPLC

Fig. 5 Procedure scheme of the enzymatic-HPLC method using
the enzymes from AOAC 2009.01 method
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After hydrolysis by After hydrolysis by
Non-treatment a-glucosidase of Non-treatment  a-glucosidase of
Aspergillus niger origin Aspergillus niger origin
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Fig. 6 HPLC profiles of hydrolysate of fructooligosaccharide and
isomaltooligosaccharide using a-glucosidase of Aspergillus niger origin

“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by hydrolyzing
enzymes. FOS, fructooligosaccharide; IMO, isomaltooligosaccharide.
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Fig. 7 HPLC profiles of hydrolysate of lactulose and lactose using f-galactosidase

of Bacillus circulans origin
“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by hydrolyzing

enzymes.



After hydrolysis by the After hydrolysis by the

Non-treatment improved AOAC 2001.03 method  AOAC 2001.03 method
12 12 - 12 -
14 4 14 4 : 14

T /”S
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18 - 18 18

| +—Glucose «—Glucose
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Fig. 8 HPLC profiles of hydrolysate of resistant maltodextrin by the
improved AOAC 2001.03 method and the AOAC 2001.03 method

Enzymes of the improved AOAC 2001.03 method were porcine intestinal BBMYV and the enzymes of the

AOAC 2001.03 method.
“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by

hydrolyzing enzyme of each methods.
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Fig. 9 HPLC profiles of hydrolysate of fructo-oligosaccharide by the
improved AOAC 2001.03 method and the AOAC 2001.03 method

Enzymes of the improved AOAC 2001.03 method were porcine intestinal BBMYV and the enzymes of the
AOAC 2001.03 method.

“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by
hydrolyzing enzyme of each methods.
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Fig. 10 HPLC profiles of hydrolysate of isomaltooligosaccharide by the
improved AOAC 2001.03 method and AOAC 2001.03 method

Enzymes of the improved AOAC 2001.03 method were porcine intestinal BBMYV and the enzymes of the
AOAC 2001.03 method.
“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by
hydrolyzing enzyme of each methods.
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Fig. 11 HPLC profiles of hydrolysate of sucrose by the improved AOAC
2001.03 method and the AOAC 2001.03 method

Enzymes of the improved AOAC 2001.03 method were porcine intestinal BBMYV and the enzymes of the
AOAC 2001.03 method.

“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by
hydrolyzing enzyme of each methods.
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Fig. 12 HPLC profiles of hydrolysate of lactose by the improved AOAC
2001.03 method and the AOAC 2001.03 method

Enzymes of the improved AOAC 2001.03 method were porcine intestinal BBMYV and the enzymes of the
AOAC 2001.03 method.

“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been treated by
hydrolyzing enzyme of each methods.
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Fig. 13 Comparison of recovery of intact oligosaccharide using human
small intestinal homogenates and amyloglucosidase

Data were expressed as the recovery of nondigestible fraction after the reaction mixture for the
enzyme assay (37°C, 16h) and the mean of duplicated data. FOS, fructooligosaccharide; GOS,
galactooligosaccharide; IMO, isomaltooligosaccharide.
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Fig. 14 Dose dependent changes of hydrolysates of isomaltooligosaccharide
by amyloglucosidase

Analytical values were expressed as the mean of duplicated data. Non-treatment, an equal quantity of
oligosaccharide was treated with buffer alone instead of the hydrolyzing enzymes of AOAC 2009.01
method; 1-fold, amount of amyloglucodidase specified in AOAC 2009.01 method (3.4 unit/mL); 2-fold,
2-fold amount of amyloglucodidase (6.8 unit/mL); 4-fold, 4-fold amount of amyloglucodidase (13.6
unit/mL); 10-fold, 10-fold amount of amyloglucodidase (34.0 unit/mL).
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border membrane vesicles on the measured level as non-
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Analytical values were expressed as the mean of duplicated data.
Nondigestible fraction is DP 2 or more. IMO, isomaltooligosaccharide.
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Fig. 16 HPLC profiles of hydrolysate of polymeric digestible
saccharide such as sucrose (A), palatinose (B) and coupling
sugar ® (C) by the AOAC 2009.01 method and its improved
modified method using porcine intestinal enzymes

“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been
treated by hydrolyzing enzymes. *, glycerol.
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Fig. 17 HPLC profiles of hydrolysate of monomeric digestible
saccharide such as maltotriose (A), panose (B) and
isomaltooligosaccharide (C) by the AOAC 2009.01 method and
its improved modified method using porcine intestinal enzymes

“Non-treatment”, an equal quantity of nondigestible oligosaccharide has not been
treated by hydrolyzing enzymes. *, glycerol.
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Fig. 19 Schematic overview of analytical methods for dietary fiber
fractions before the development of AOAC 2009.01 method®”
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Fig. 20 Schematic overview of analytical methods for dietary fiber
fractions after the development of AOAC 2009.01 method®”



Table 1 History of “Dietary fiber” from 1972 to 2003

Personal / Country / Definition Ref.

Organization No.

Trowell (1972) Dietary fiber is the remnants of the plants cell walls 6
which are not hydrolyzed by digestive enzymes of man.

Trowell HC et al. Dietary fiber consists of the plant polysaccharides 29

(1976) and lignin which are resistant to hydrolysis by digestive
enzymes of man.

Kiriyama S (1980) Dietary fiber is all dietary ingredients that are not 30
digested by digestive enzymes in humans.

New Zealand Food Dietary fiber consists of edible plant components 31

Regulations (1984) | which are resistant to hydrolysis by endogenous enzymes
of intestinal tract of human and is determined by AOAC
method 985.29 (Prosky et al. 1985).

WHO/FAO (1985) Dietary fiber is easily determined by consensus 32
method and regarded as the constituents of edible
animal and plant food being resistant to hydrolysis by
proper enzyme in the gastrointestinal tract.

Prosky et al. (1985) Besides dietary fiber categorized by Trowell et al. 27
(1976), resistant starch and other substances resistant to
digestion during food processing are included in the
applicable range of AOAC-Prosky method.

Health and Welfare Dietary fiber is the endogenous compounds of plant 33

Canada (1985) material in the diet which are resistant to digestion by
enzymes produced by humans. They are predominantly
non-starch polysaccharides and lignin and may include,
in addition, associated substances.

FDA (1987) Dietary fiber is material determined by AOAC method 28
985.29.

FDA (1987) Dietary fiber is final residues of plant substances in 34
foods resistant to hydrolysis by human digestive enzyme.

Life Sciences Dietary fiber is the endogenous components of plants 35

Research Office materials in the diet which are resistant to digestion by

(1987) enzymes produced by humans.

Englyst HN and Dietary fiber may be defined as non-starch 20

Cummings TH polysaccharides in plant food. Lignin is not a

(1988) carbohydrate and should not be measured analytically
with NSP as dietary fiber. Lignin is quantitatively a
minor component in the human diet and is difficult to
determine.

AACC (2001) Dietary fiber is the edible parts of plants or 9
analogous carbohydrates that are resistant to digestion
and absorption in the human small intestine with
complete or partial fermentation in the large intestine.

Dietary fiber includes polysaccharides, oligosaccharidess,
lignin, and associated plant substances. Dietary fiber
promotes beneficial physiological effects including
laxataion, and/or blood cholesterol attenuation, and/or
blood glucose attenuation.
The Japanese The “luminacoids” was designed, as a 36

Association for
Dietary Fiber
Research (2003)

comprehensive term that covers all such components,
including dietary fiber in the conventional meaning. This
comprehensive terminology should be classified into
starch and non-starch components. Dietary fiber is a
major component of non-starch substances and can be
sub-classified into polysaccharides and lignin. Thus, the
definition of*luminacoids™is proposed as follows:
“dietary components which are not digested and/or
absorbed in the human small intestine and which exert
physiological effect that are useful in maintaining good
health via the gastrointestinal tract™.




Table 2 Digestibility, composition of monosaccharide and glucosidic bond of test
materials

Digestibility Composition of monosaccharide Glycosidic bond

Nondigestible oligosaccharide

FOS Unhydrolyzed®” Glucose, Fructose p-2,1 and a-1,2

GOS Unhydrolyzed® Glucose, Galactose B-1,4

Raffinose Unhydrolyzed®  Glucose, Fructose, Galactose a-1,6 and ¢-1,2
Polymeric digestible saccharide

Sucrose Hydrolyzed*” Glucose, fructose a-1,2

Palatinose Hydrolyzed®" Glucose, fructose a-1,6

Coupling sugar ® Hydrolyzed *>*¥ Glucose, fructose a-1,2 and o-1,4
Monomeric digestible saccharide

Maltotriose Hydrolyzed Glucose a-14

Panose Hydrolyzed®> Glucose a-1,4 and o-1,6

IMO Hydrolyzed*"*® Glucose a-1,4 and 0-1,6

FOS, fructooligosaccharide; GOS, galactooligosaccharide; IMO, isomaltooligosaccharide.

Table 3 Ratio of the enzyme mixture solution of amyloglucosidase and
pancreatic a-amylase

AMG (U/mL) Pancreatic a-amylase (U/mL)

Specified dose in AOAC 34 50
2009.01 method
2-fold 6.8 50
4-fold 13.6 50
10-fold 34.0 50

AMG, amyloglucosidase



Table 4 Ratio of the enzyme mixture solution of porcine
small intestinal BBMYV and pancreatic a-amylase

Porcine small p . |
intestinal BBMY *ancreatic a-amylase

(U/mL) (U/mL)
Specified dose in AOAC 34 50
2009.01 method (1-fold)
2-fold 6.8 50
4-fold 13.6 50
10-fold 34.0 50
40-fold 136 50
200-fold 680 50
400-fold 1360 50
600-fold 2040 50
800-fold 2720 50
1000-fold 3400 50

1200-fold 4080 S0




Table S Nutrient composition and ingredients of carbohydrates of
the processed foods

Energy Protein TFat Carbohydrate NDO'

(kea) (g (® 3] (2)
Syrup containing FOS (/100g) 207 0.0 0.0 72.5 40.0
Syrup containing GOS (/100g) 276 0.0 0.0 73.9 44.4
Black vinegar containing GOS 247 0.5 0.0 64.8 17.0
(/100mL)
Carbonated drink containing 20 0.0 0.0 5.5 2.5
GOS (/100mL)
Syrup containing Raffinose 282 0.0 0.0 78.0 9.4
(/100g)
Syrup containing IMO (/100g) 300 0.0 0.0 75.0 =63.0
Carbonated drink containing 130 1.3 0.0 30.7 19.0

IMO (/100g)

NDO, nondigestible oligosacharide; FOS, fructooligosaccharide; GOS, galactooligosaccharide;
IMO, isomaltooligosaccharide.



Table 6 Recovery rate of nondigestible low-molecular weight
fraction of test material by the AOAC 2001.03 method

Nondigestible low-molecular
weight fraction (%)

Dietary fiber
RMD 93.8
Non-digestible oligosaccharide
FOS 98.0
Digestible oligosaccharide
IMO 67.3
Sucrose 90.8
Lactose 94.7

Analytical values were expressed as the mean of duplicated data. Nondigestible low-
molecular weight fraction is from DP 2 to DP 13 of intact saccharide. RMD, resistant
maltodextrin; FOS, fructooligosaccharide; IMO, isomaltooligosaccharide.



Table 7 Comparison of disaccharidase activities and ratio of disaccharidase
versus sucrase activity between porcine and human

Human intestinal homogenate Porcineintestinalhomogenate  Relative activity
S.A. Ratioto sucrase S.A. Ratio to sucrase (Human/porcine)
Sucrase 12.9 1.0 5.1 1.0 2.5
Maltase 43.5 34 12.2 2.4 3.6
Trehalase 5.2 0.4 2.7 0.5 1.9
Lactase 1.7 0.1 2.2 04 0.8
Palatinase 4.7 0.4 1.6 0.3 2.9
Isomaltase 9.1 0.7 3.3 0.6 2.8

Data were expressed as the mean of duplicated data.
S.A.: specific activity (umoles of substrate hydrolyzed/mg protein/h)



Table 8 Comparison of nondigestible fraction of
oligosaccharide between porcine and human intestinal
disaccharidases

Nondigestible fraction (%)

Porcine Human
Sucrose 75.2 46.2
IMO 78.8 66.2
FOS 98.4 97.7
RMD 94.6 95.1
GS 94.8 97.0
Lactulose 98.4 99.3
GOS 99.2 99.2
Cellobiose 98.7 99.8

Analytical values were expressed as the mean of duplicated data.
Nondigestible fraction is DP 2 or more of intact oligosaccharide. IMO,
isomaltooligosaccharide; FOS, fructooligosaccharide; RMD, resistant
maltodextrin; GS, galactosylsucrose; GOS, galactooligosaccharide.



Table 9 Recovery rate of nondigestible
fraction of test material by the AOAC 2009.01
method

Non-digestible
fraction (%)

Nondigestible oligosaccharide

FOS 99.3
GOS 98.4
Raffinose 99.2
Polymeric digestible saccharide
Sucrose 99.7
Palatinose 100.9
Coupling sugar ® 30.9
Monomeric digestible saccharide
Maltotriose 2.0
Panose 30.3
IMO 78.8

Analytical values were expressed as the mean of duplicated
data. Nondigestible fraction is DP 2 or more of intact
oligosaccharide. FOS, fructooligosaccharide; GOS,
galactooligosaccharide; IMO, isomaltooligosaccharide.



Table 10 Intra-laboratory repeatability of the
improved modified method for determination of
1-kestose

Trial Recovery (%)
15 97.2
2nd 98.3
3rd 98.1
4th 97.5
5th 101.0
Average (%) 98.4
RSD (%) 1.5

Nondigestible fraction (Recovery) is DP 2 or more of intact oligosaccharide.
RSD is relative standard deviation, S.D./Average X 100.



Table 11 Determination of nondigestible oligosaccharide by the improved modified
method and AOAC 2009.01 method for test products

Added oligosaccharide Recovery (%) : .Contents O.f added
AOAC 2009.01 method Improved modified method  oligosaccharide (g/100g)
FOS 14.2 10.1 10
GOS 13.8 10.7 10
Raffinose 12.6 9.7 10
IMO 4.0 0.1 10
Sucrose 15.3 0.1 10

Analytical values were expressed as the mean of duplicated data. Nondigestible fraction (Recovery) is
DP 2 or more. FOS, fructooligosaccharide; GOS, galactooligosaccharide; IMO, isomaltooligosaccharide.



Table 12 Analysis for non-igestible oligosaccharide in processed food samples by

the improved modified method and comparison with value on nutritional label
Nondigestible oligosaccharide value/

Oligosacchaeide on

Processed food samples . . Classification of processed food (g/100g)
ingredient panel 5
Analytical value Labeled value

Syrup FOS Food for specified health use 41.2£1.8 40
Syrup GOS Food for specified health use 37.2£25% 44.4
Black vineger GOS Food for specified health use 10.4+1.3P 17
Carbonated drink GOS Food for specified health use 3.7%x15°¢ 2.5
Syrup Raffinose Health food 9.6x0.5 9.4
Syrup IMO Food for specified health use 3242049 >63
Lactobaccillus beverage IMO Food for specified health use N.D. ¢ 19.0

Analytical values were expressed as mean = SD (n=5). Nondigestible fraction is DP 2 or more. FOS, fructooligosaccharide; GOS,
galactooligosaccharide; IMO, isomaltooligosaccharide. N.D., not detected. a-e: There were significant differences between analytical
value and labeled value, respectively, at p<0.05, by one sample #-test.



Table 13 Intra-laboratory repeatability of the improved modified method for
determination of non-digestible oligosaccharide in processed food samples

Syrup containing FOS Syrup containing GOS
Trial Amount (g/100g) Trial Amount (g/100g)
18t 42.1 15 42.0
ond 43.8 2nd 36.1
3rd 41.4 3rd 35.6
4t 39.6 4t 36.9
5th 38.9 Sth 35.5
Average (g/100g) 41.2 Average (g/100g) 37.2
RSD (%) 4.3 RSD (%) 6.7

Black vinegar containing GOS Carbonated drink containing GOS

Trial Amount (g/100g) Trial Amount (g/100g)
1st 12.8 1st 2.1
ond 9.2 2nd 5.2
3rd 9.6 3rd 2.0
4th 10.0 4t 5.7
5th 10.4 Sth 3.6
Average (g/100g) 10.4 Average (g/100g) 3.7
RSD (%) 12.5 RSD (%) 40.5
Syrup containing Raffinose Syrup containing IMO
Trial Amount (g/100g) Trial Amount (g/100g)
15t 9.9 15t 5.4
2nd 9.9 2nd 1.7
3rd 9.0 3+ 1.6
4th 10.1 4th 5.9
5th 8.9 st 1.7
Average (g/100g) 9.6 Average (g/100g) 3.2
RSD (%) 5.2 RSD (%) 62.5

Carbonated drink containing IMO

Trial Amount (g/100g)

1t N.D.

2nd N.D.

3rd N.D.

4th N.D.

5th N.D.
Average (g/100g) 0
RSD (%) 0

Nondigestible fraction (Amount) is DP 2 or more of intact oligosaccharide.
RSD is relative standard deviation, S.D./Average X 100. N.D. is not detected.
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