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1.1 XHROBH

BB, BEEE. BT E . R E - URRERE RS L, LSBT DRk e AR
ID—B b FEE LT, FFEALR(TFEA MY 7 2)BNER SN TWD, BEEED5
IZBWT A TR < ERIBEFOITHERD D | SWEEBFIEICERS T2 1 20OHEFEE
ST FEE LTRSS T D, BEEIETIL, BRAZE ORI O SEE L, PEHIF
W DL IR 2 IR ATREZR ¥ A T ML AT 725 E L P FIE OB FRZ G
IERII e, NA R=RART MV ATIZE D AT FVT — ARSI L0 R
DAL, WEARE A R L. B O R E BB BSOS T 2 BIR 3 Et S v T
Do [11[21 31141 [5]116] [7]18]

— 5. BRRGICEEN TV ORERDEZFH L, SHECFHFIELEA L REERS
SPBICBE D HRFEITEN TR Y | AR O MRS IREIEL X D2 RGO g
iz EVE - EEONTT DIRICHE £ 5, & 2 CABIGRIL. ZREEE S CTE b iv- 5
Ry T o DA Z VR R FEIC £ 0 | B FERIH ~OA FI 2 38 -
T AZEBRENTH D,

AL, WARLE, AR, KERBTFICE T TV 5 ZEEESRHIIIC TR O D I
BR sy, B IV EERLE LA R &5 SRR PR OFT — X2 X— R 9]0 D
I L. 202N RMICEIET 2 RS FREOMAL, FREESEA~O RIS b PR sy & 5
AR TFE TR L7z, 2 ORERZ W AP IC X D2 RO alREtE 2 R Lz, [9]
[10] [11] [12] [13]

AL, 5 4 BURRICHRET 21T > TV D, 3 4 T, KRR 88 T, “FR S 132
FRUSKT Uy 8ot HIBIOHT I & 2622y O 232, Rl 2T -7, # 5=
TIE, & 4 =L ARG, FREGICK L, EREER ST CH L =2 —F 1y b
U — 7 CREDLFRD B A REICK DBMEZN Lz, 5 6 =i, /KERMLD [T TE
okt L, MBI, =2 — Ty U — 7 IS TR Z S LTz,
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12 HRFEOHME

ARRFGETIL, IR, FRME, KRR 23R R DR G T4 %

AR U SHEALERTFEESEERITE, =2 —F 0%y PU—=2)I2&Y
( MRty Az TARBREE] B ~ORBICH 5T oMb lm 2R L
ARHIRAUT TN R T8 TH D,

BRI FEIC OV TS HZ R TWD,

B OKTEA
P L7,

Multivariate analysis
&

Neural Network

Evaluation and consideration

A4

Chemical component extraction

Fig.1-2-1  Research flow.
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21 FHEEZBHFEEAF)YIRX)(1]

AL EA Y v 7 2) &%, BERRY, Bt el Ny — ik, 7
— A A = TEOFIEII Y AR DA R L L D &3 oMb
DB Th b, EBRTHONDIE KT —Z I L, RITOEHE « HRAL - [BF - 5
e P &2ITH 2 L T MEMICHEAE Lo WEREBICIN T L, 57— % OfRIRICEE 215 3
iR 52 EEEMET D,

A A, FrEEFE, BREIRORBICHE RKEOT —F LB E 20T —2 06 AT
Bz mAaE WD, Fil 2 bFo—58 & L COMN 2L U722, ORI, £
FHEN L 0L —RRFIH & 72572 1960 A E TS, ZALLETIX, FORTRAN,
ALGOL 2k %7 a7 7 v 7, RuFh— ROFIHATHEFXEZHAL TR, Kl
FEHERE S L CoA A—U038R< | RO NS OABFI A 27 STz, 1960 4
RITIHMEF B2 EZ DL ORFEENR I Ea— 2 28T 52 LN A[gEL 720 L
T o T KEUBGH RS BHRE O BEMEDME T Lz, 2000 | tkx 2B EHE R H 5
BE O EDLE, ZNOFEEEZRET LI ENAREE 2D | £ O Tk 7
MRAFESHL ST, [2]

i b Zon8r e LT, BHEFRREBENTH Y, 20 Vo —XIZ KD HEEIM%E
T DAL, WRARFHEICLVRREHEI 52820 o7, UL, BIfFEIX, =2
Ba—ZO%EE & HIULPRISHER, 7 FET Y U IO ERE LT HE RS
WZATH ZEemaie 7po7z, ZHUE Gaussian & L TCTY 7 =7 Ry /r—U 8 LTH
I, BB CRMBRBREREL L EoTz, (1]

RHEALFEOFEAIT, 1960 A5 1970 FAIHIZ NS, = 0 B a— X2 FEEm ok
ERHREE L CREE LG 7=, 1974 4EI21% Wold & Kowalski & H:[F CEEEG =L
DEENLL, RBRFIHAM T OG-,

FHRALF EFHEFE OB R & Ao d i L LTET O, HELFEE S LF O 1R
FE LTHRIMIE BFEE LT, Lol dHEFIE, R F00 T — % 23512
S EMATOTIEEZ WD Z ENEBTH D720, LRI EB T 5 B B 22kt
BITFELILTHEZE EWVWIBIZ LD, TO%, ERETEIEOZEX FbIREL, §tE
BT & e DA REIR O — 38 & L CEBERAEZ HD, TR T 567
OFIfZ%2 %25 L TEEREZ T E>TUWA, Davies HIZZNODOFELEEL LT
HARL, BUEICBWTHSRIND2EER LM TH D, [3]

1980 FLIRE, 2 Ba—2R7rodEE & HICHELTFOFIELBE L, BOKEH
DN RIAL T T — 2 DO IFRERET 5 FiEE LTEHEH IR TS, [4][5]16]
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22 EREAZEHE HMER (7] (8]
2.2.1 ERBAZEH [7]18]

R HTICRN T, HELEH D 1 HOEE Y T3 2 THAE Yo 23, p EOZEEK
Xi(i=1,2,...pIZ & 5 T Yia=botby « Xitby * Xot+....4by « X, & V9 FBEIRA TER SN DS
B Xi AR L S,

Bl zIE, EBRPICRIT D82 R RIS NDBRENE(LT 254, MEE
IEBTFEBRGAEAEEIC L W BE S LD, SAER L MRS 28 & LT, A
B OBLIEZHIT 5 Z L BHK L D,

AMFFETIT, B TICE EN DA DI RE 2 B AR L U CTRsh oo ML)
(Ehr) [FHERE) SohT7 IV —Th o HMEKICHEETH L L TRFIL,

222 BHIZEH [7118]

[EFRIATICRBN T, FBELE, D 1 EOEE Y IS8T 2 FHAE Yo 23, p EHOE
B Xi(i=1,2,...p)T £ 2> T Yiabotbr * Xitby « Xot....4b, « X, &) EHEFXTEF S
DA, Y & HIEE L MRS,

FERRIC DOV TIE 22,1 BICRER L TV D2, EBRPIZEBIT Dk A 4R L B &
NORERNEMNERTH D,

AWFZETIT, BT E EN LA OILFRMEZ BB A S L U TR O ML)
FEhr) TFAERE) S0 BNERICH G T 58 27,
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23 ERNT—2LEWT—4F [7][8]
231 EMT—4

BRI INODEEEHEEZXIESELEEE L THOYONAT — X O T, HlizED
RZERN D LMRNE, BEEE & HICHEZ2ERE L CTHW D BIRE, E
IZ5- 2 bNTBIET — % Th i A%, BUHICEDL L7 —Z T W TERT —4
& RERRT S,

AW TR, LR TRl SN TALF RS EN ERN T — % Th D,

232 HMT—4

B EE O TR ENRNT — 2 O 2 & 2453, K PBUROIERFBUR A TEE L
BROBIZIE, B - EBTHHHFRE, RABRSNAFFBRA RS T D (5 - B -
A - RADIEFRED Z L &2 £ LD TEMT — % LIESR,

AEFFE TR, TRULRERE) (R, IRE> &, BTHEMIZR L, T 5, TE7)
(DT izr—20 bbb, bbb H)ONHE - SO H L 22 HIEE 25T

24 T—HDOEREL [9]
AWFZE T | 5 B PICE ENDALTFRMET — & 13, 2R BT FiE L FEhid 2
BRI A E A AT o T,
AL L 3BT 57— 2 EOFHEZ 0 & LT, EEEREL 1 LT 5FETHD,
JTLOHNEE x, T—FHEn & LT, EHERZEs &

| CEx-m)?)
s = /—(n—l) (2.1)
LD,

T D%, BEERAEs 2 0, BEEETT 5, BEOFEZ m, FEEROT—Z 2 u &
THE

_ (x—m)

- (2.2)

ERT,
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2.5 #BEETETIL [10][11][12][13]
[FFET VX,

1 S>OHRMEEE 1 DETITEBOHHALLORRETLET 52 &%
ERET D,

EARR 2 Z ERIERYRE T VITLL T O 0 IZFEdR 2,

p=(ll

Vi =Bo+ B Xin + BoXip+ -+ BXpp +& =1,

N

(2.3)
CIT oy Xi BHOBMIEH, BT k BH DRI E LT, BlIET NVDOEHIHETH D,
X3 j FHOBMAEL j=1,...p D i FHOBMEZIET, HRRISHEL TV DegldiF
HD A X, R4 Rm T,

WH ORI ETET VI FORA L L TRl s b,

Vi = 2ke1 Bifi(Xiv, Xiz, -, Xip) + & i=1,,n (24

BIGIENRE T /I T DRIEIEIL, RIS, DRIEMEEZ KRBT 5, Thbb, INEEHy
(. PRI DRVEBIE & KT,

— 7o EEE T v Of & LT, — ke, SR, B G R aAE
DX FE I THEPRE U THRIBERBLATEER D TH D, 5 E B (5 LA 2 KBl T
HHDEET,
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2.6 DEDWESEEIEST
2.6.1 SESHT [14][15]

— OB X MEFRO G A &R EOBNT —4, MGFOERY PEMOMEE, &
NEVWSTZABRETHY, BIER X ICHET LT —2RNABRNEOEK Y I2X-T
g D7 N—F izt T 5,

[¢]
UN—=TF Y\ Yo oo Y DT —FEAETRZAN . N, 0y (21, D0 =n)

i=1

LU, =T ROFELEEZ XD XD XD eds, ol iFH (=1,2,...,9)
DODIN—TIETHjEE (=1.2,....n) @?‘_5%)(?)\ KR LD RILT —HF DN
iz X L35 L, FHREEXD - xizes)Ucaftsh s,

(69 —x) = (x& — %)+ (x —x) 9

ZIZT, QHOMTFT=2D nRITHINT P Xe . Xg Xy BEFRT D,

AV Mo = F @ @ 7
Xl()—X X(l)_XW Xl()_x()
XO - RO _x X
Xr(i-) -X )—((l) -X Xr(:) _ )—((1)
X =X x@ —x X - %
X; = : Xg = : Xy = : (2.6)
Xl(g) -X 5@ _x Xl(g) —x
Xr(]gg) -X _)—((g) _ )U _Xrgg) _ )z(g)_

(253, .60 5. QRBT B,

X =Xg + Xy 2.7)

TIT, Xg & Xy BHEET D, TRbbR)RMAIT S,
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(Xg. Xy ) =0 (2.8)

QDAL 28)H b LUTFDOXNILT D,

e [ = lxe|* + ¢l (2.9)
Tbb,
i=1 j=1 i=1 i=1 j=1

2T, RIORITBIT A EEHIZOWT,
0

&:ZZ@VWY\%ZZm@WJY\%:i

g g
i=1 j=1 i=1 i=1 j=1

(xO—x®F @1

LB e, QIOXB LTINS, (2.12)H LY ST,

S; =Sg +Sy (2.12)

2N, SEBS, . BRES, . BENEEBS, L\ 5. F7. S,. S, % H (-

1), (n-g) CHI-E, T72bb

_SB _ Sw
A 1 Vi — (2.13)
IO EREM BV, . RSN, &R 5,
IBOHTIL. =T Y0 Yoo e Y, SEOTEHEXD . XP L X9 kL,
QROXUITRTIFIIGE Hy ZRET DEEICHC B,
Hy : x0=x®= . =x© (2.14)
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REIZIE, B E BN Dol TH S, 2.15) &2 vz,

_ Ve
F_VW (2.15)
(215D F fEix, BHE(-1,0-g)D F A5, F ED Bl 5%DfELL Eo & =
I, 7=y, 0y OFPERICER S D LR L, Q1RO ZFEAT 5.

AFRIETIE BT % . BE D530 EmADR e ISR D (LS|

DINEFLAT T, 7 T AZ =5 &1 U & T 5 2L BT FIE~OISHEZ B E LT
HALTW5,

2,62 ZBEESESH [10][15]
BmHIC gldH D7 —T712x5 L, p [HOEEAMZE TIALFRS )X, Xoy ...\
BT RET R DH D ET D,
TV i BB N—TIRT A jEEOT —ZIZBT D q B (@=1.2,...p)DEE

xDLpE, QMAOERICHT D 7 A —TRlowiEzed. 2P, 20, q

DEBICB T 2827 — 2 OVl ER, LB, ZDEE, RONITEIT Dxr. x5, Xy
. qEEOEEIHHT DL DICEE MR Toxgr. Xgp. Xqwk . (2.16)UTT T,

(1) - - _(1 _ i (1) —(1) T
Xq1 ~Xq x((; ) Xq Xq1 ~*q
(1) = _ _ (1) —(1)
Xg2 ~Xq xtgl) —Xq Xq2
(1) - _(1). - x D . — M
Xqn, ~ Xq Xq —Xq Xqn, ~ Xq
(2) - _(2 - (2) -(2)
Xq1 T *q xc(z ) - Xq Xq1 T Xq
qu = . qu = E qu = E (216)
(2) - -(2) - (2) —(2)
Xgn, ~ Xq Xq T Xq Xqn, ~ *Xq
(m'- () - @ _ =@
qu _xq xq —xq qu —xq
L@ s () _ - L@ _ @
[Xqng ~ Xq| [ Xg~ — Xq [ Xqng = Xq |
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ok X, QNDALREEICQATYAD LT D,

qu = qu + qu (q = 1,2, ,p) (2.17)
.8 & FRRIC, (2.17)UTH L TRA8)X AT 5,

(xkg o xw) = 0  (k1=12..,p) (2.18)
ZZ T, 300mp)HTHIXr. X, XwE. TENENLUTOLXIITERT D,

Xr = (xlr» X2T) ""xpT)

Xp = (xlBrXZBv"':xpB)

Xy = (xIW' Xows " xpW)

ZolE, QIHALY ., QINADFKLT D,
XpXy =0 (2.19)

L7=23» T, PR ZES S Z Y &9 2 mp)HITHIX oW\, (2.20) it &
éo
XrXr = (Xp +Xy)'(Xp + Xy)
ZZT, 220 UTBIT HFHIZONT, 22D e B,
T=X;X; B=XpXz; W=X,Xy (2.21)
ZorE, 220BXUQ2)ENS BLTFIORTQR2)R BT B,

T=B+W (2.22)

Q22)RXUZB T HT% [EEFTH]] L, BE [REMEE 141, Wa [ERENZEE T4
Vo,
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ZERSBONTIL, SO T D FREZ ., X 22 2L EOGEITk LiEH <
ELEDIELZ LD TH D, ZEESBOIN T, 2.15RUTEBITDH F oRb VI
QR12)RUTBT DSy, S HV, Q2)RUTTR TR BAZ BT 5,

_ Sw
A= 5y (2.23)

2 BELL EICHRET 2854, QA2)RUTEBIT 58Sy, Srx. Q2DRXUTBIT W, TOIT
FIRICEZWZ D, T7hbb, LTFDQR24)XET 5,

W]
A= T (2.24)

2.23)A, 22T WT b, (7 A—TROEBHOFEILZ, A8 1 L0 EDL BV

SLKBDEMICESTEED] EWVIEZOL LITENNTWD, DAL, Wilks D A
LRI D,

2.7 /NTJ EXFERE [9][10][16]
~NT ) BRI ERICBIT AHERORD FD 1 >ThY | FEED 3% B
L72bDTHD, HDHT—XxDEERT Mhkx, middtnidrslezctks< &, 2o
DT —Hx, yRIO~ T 7 ©AHEED 2 Fed? 1225 TEHZESND,
di(x,y) = (x—y)'C ' (x—y) (2.25)

F7o. BTN EFQ20)XTERIND, BRI OWT, Fig2-7-1 IR,

E. = {x|d?(x,x) = c} (c : IEDOEE) (2.26)
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A ®
°
°
Y °
° Ec
xy) ®
° °
°
Y Y
N g

Fig.2-7-1  Scatter plots and concentrated ellipses. [16]

LM, B BB T AT BREEHEN ¢ LD ROEATH D, EH s
M & B & o & LT, EHPFEH O Rl M(Fig.2-7-1. ai FIIZRAEHTH Y | 5
il 717 (Fig.2-7-1. ay FTNI M TH D (Fig2-7-1 BR), £/-. T —HxD~ 7 /b
A HEBEIXd2 (x, X)) TEEND,

ZOHHEOIEEIL, HDRLO T N—T D DG TNENOLFERMEIC KT
TOEMRENT U NT U ATHLAREMER S D, TOBRIZ, ZNEhD I I —T ~f
iz BT D56, Z N — T HOEREL SN T EBOMHE & 72 R CIRET D Z L
DHRETH D,

ARIGETIL, 7 T A X =508 CHBI AT I 31T 2 0 8- o B 2 7 & LG Lz,
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28 JVSRA—
281 VISREF—HHEE

7T AL =0T &, ZEEZERNICHAET 2EHIE ~ ORBZ E R L. £olrtEL
Texkt G % 1 DONEREE L THED D 0T FIEORIR 257,

FIEIREN RT3, R LTI RBR D BEE O TW S e, 202 .l

19,

282 VSRARE—9HDOIEE 9]
7T AR =SSO FEX, RBIL,

- FERERE I S B
D 2 DICKREL T NS, FEREEHHIEL k HoRE CF) ZHWTHET -
W, K-means 15 & PRI D, BUAKIG NG 8 £ CoO/NRELR 55 13X B o ak, B
e G2 3 BCTE LA L oD KA 22 5 B 1 FERE I /0 FRIE 238 L TV 2, ARBFFRIZ IV TR
BTHEAOREZ /TSR E L TWRWD & bRER R 2 Lz,

FERE I FEIE CIE, BIC T R COBLKREZNENDIMIL LTy T 24— () &
LTEZXD, RIZINHOFTEEREERICEB N THWIR BTV 2 fE B2, Zh
52 REIOZEEFED | R TEEMX CHERI TR —LTDH, ZOTakR% 7
T AL =DM VB2 5 F TR IRT & BHEIXIA A S v, BT 5R H o BE B 2 e
THZENTE D, RSN OBIEX OB % Fig.2-8-1 (2R 7,

E———
e
—
—
I
I
-
;l—

Fig.2-8-1  Example of tree diagram by hierarchical classification [9]
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B, HEFEOBEWNZI L > TSEEOTEND 5,

2.8.2.1 BHEWE [91[8]1[11][13][17]

20N T AF—IZET HMEREMETCOMAGLEICL YV HEEE L, TDY
Bz 7 7 A2 —MOERE LTHWDS FETH D, &7 7 AZ—NOKMGEEE n
#, np il & 32 &SR DAL A HIE nixm EHAFAE L. = ORI % nixny T
BRL7=bONs 7 AF—0HiEE L THRILEND,

FEEENEII BN ES L 2D 7 T ARAE =BG SN, 7 T AZ—DRBNELI RS
b5,

TRUIDg, ZHEBEE L, 0 FI2& 7 7 A X —NOxEG EIEBE D F & 5 RS k5 E 2K
DIAEGDHRIZTHRT ZE TRIL T D,

Dy = % Z,ﬁfﬁ” 2.27)

2.8.2.2 EilvE [9][8][11]1[13][17]

KT TAH— ®ﬁ%£%$ukbf e L, ORI OBEEE 7 7 2 2 —[MEREE LT
RETHFIETHD, BLEIE, FERICKBT 2 EHEEIEICH T2 RE T,

BT T AL —=WIT n B ORRBEED (011, %12, 7, X1p) v (K21, X2, X2p)
(Xn1s Xnz, = Xnp ) AFAET D58 BEBRONYIIEL & ST (Xy X, Kp) DEL LR D,
20ODY FAZ—EEKE L, Bl RBELERDDEITIE, &7 7 A —HNOREHE &
& LB E AR T D,

TRIID, ZHEBEE L, K7 T AZ —IZHET HDRBBEEOLHEOZTR L TH
Do

Dy, = Xk — %17 (2.28)

Centroid Method

Fig.2-8-2  Cluster distance by Centroid Method [11]
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2.8.2.3 ERIGHEREE (9] (8] [11][13][17]

20ODY FAK =G 1 RTORIN U & X, HEES R 5 2 Oz 7
T AZ—MDOIEREEL T 5 HETH D, HEEBEHEIL Y 7 A2 —DOIRIRDHIK S 72z
O, B<HEW7 TAX—DPERENCT 2D, 2K, 2037 Nl T RAH—
B TE W R H D,

Dg; = min mjin d(xi, xj) (2.29)
Lo

2.8.2.4 R&RIEREE (0] (8] [11][13][17]

2007 T AL =16 1 K OBRRLIZE &, B &RRICRS 2 AEOEREZ 7 7
2 Z —HOWEHEL T2 56 TH S5, EHEHHETIE, 7 7 22 —AOREENZIZR T
IR MRS . AU ERBE TR WAAVEIC O E SN TLE D ZE203d 5,

Dk, = maxmaxd(x;,x;)  (2.30)
12 ]

Nearest Neighbor Method

Furthest Neighbor Method

Fig.2-8-3  Cluster distance by Nearest Neighbor Method and Furthest Neighbor Method [11]
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2.8.2.5 Ward & [9] [8][11][13][17]

Ward 51T, B4 208028600 208 - BEMEICEN S, 7—2EE1LH M7
INB— U IR S IR T 2 Z E R ARETh D, LTchi > T, ERMEO R FEER
DEFREE LTASHWLRD,

ARFEF REHZE END T — X OGBITIHEASWTER Y T AKX —E2 T 2 o ¥ak
Thd, Fha—7r Uy Ntz EARICHW S,

FRECR L7z Y . Ward EITEIR (RSEWNZ 7 AZ =0 AER I D) DfEE
IS WERMEOEWHIETH 5,

D 1 RRT—2EEDHTE[15]
HOLBRBHZEEFNR TV OIEBICEA LB n o 1 ReT—ZHEABS=

{1, %, xp VB G LT D, T—FOIELOXORE, HiENLEEE LT, TR
ORI RZ T ZE AV 5,

DY CIEEILINE £ HIEY 2.31)
1 ke T —4HEE ST, mEDY T AH—
C; = {xil),xgl), ---,xr(Lll) }, v, O = {xim),xgm), -~-,x,(:,'}1) } (2.32)
RSN e&Ex DL, K7 T AL —NORAEFET I,
m@=zW(ﬂD—@f,x;=%22H{ j=12-,m (2.33)

THz2b6N5, ZOXTIE, njif, jEHOZ FARAZ—IZEHENDLT —Z %L T 5,
TDEE, VIAX—NBIRELFME, W=W, + W, + -+ W, TEFRI ., S
Nicar 7 A% —{Cy,Cy, -, Cy}DIEH O FEBNETRT,

FEEE 1 DDy T AKX —L LIEHAICBIT 2 8WMEEFIL0 & 725,
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B D FEETIE, 29D TAZ =BG L, #ilz/2 7 T AX—%FR LIZ5HED
EAMHBENBERIC CTREESND, 2 X0, M1 7 T 2 2 — [ IERE 2 R R He
BTA2ZENAEEE D, Ward IETIX, 22D T AKX —

Co = {3, 50,0, 2, Cp = {x®,xP, . x B ) 234

IR L Cok CpOIRFETF A, ZNERW, EWp & L, $E LT=2 T AF —C, U Gy
AT HMEW, b T 5 L& fEAOKEDL, UTO@YICERSND,

d(CayCp) = Wopg — W, —Wg  (2.35)

ZHUE, 2 DDI TAZ=PREEGIND Z LICK VAL DREL MO 2 R- T,
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Q@ ZERITT—REBDHE[I5]

IV - IRAKTRORE n D p YIET— F BAS = {11, %5, X )BT D E . F— 4
DIXH DX DORE BE R LR A2 ERT D, AT, —RoeT —F 5 & [k,
Rz 5, REOERIT, UUTIRTHEY L7225,

S = (Sjk) = Z?:l(xl x)(xl - x)T X = _Zl 1Xi (236)

TDLE, BRITET —RITHT LT —ZDIE oI
(1)trS =511+ 552+ + Spp, (i)Is] (2.37)

THID Z ERATREL 72D, (NITBLEITBT HRAEETMOKRMTH Y | ()T —Mibmr
BEMFRS I, TN ENDZIRILT —ZEAITBIT 2 0BOBREZ/RTIZDIZ AN bR
o

SH - BERRTHD nflD p RIET—F2HEE ST m D7 T AL =258 % &

uj§E@7§X5—%Q—&pm9p-(”}U:Lhumﬁﬁfhz®7§x&

TU

—IZEENTWD nflD p IKTLT — F IS REFL T S & THL&, 7T R
B —CNDIEBLOEIX, W, = trS;E721%, W = || THIlIT 5, Lizio T, F— 44
BSBmED 7 7 A —IZHEENTEEOIRE S X 2R iR

(1)W =trS; +trS; + -+ trSp, (i)W =[Sy + 1Sa] + -+ IS

THZObND, %7 TAZ—=N1 20T —ZNLRHPFMEIZHBNTIEZ, W=0Th
Do ZRTTT —HEANDIRD 2 DODT T AL —Cy & Cai A LIZREDREE DKL
1 T THWRAEFE TN = |

(1)d(Ca Cp) =trSap —trSq —trSp, (i )d(Cq, Cp) = |Sap| — ISal — [Sp|  (238)

THABND, 1272, SpbSpld. %7 T AZ—Co b CgNDT — ZIZED Rz
T8I, FT2. Sepld. 2 DDI T AL —Co L CITEENDRT —F DB ROIARAEF T
FATH & 72D,
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2.9 HFISHT
29.1 RS E 9]

HBGHTIE, HDIMBRPET 27 N—T % TRT 120D FETH D, Hil 2L k#
(k=2) ODITN—TNEFEL, EOTN—TFIZEGT 5085 TH D BHIFRICHONT,
i HNDTF = BIESNTVWEEE, LD —FIZBT 5 AR5 035 5 -5
B, TTIUESA TS T —ZIZESNT, ZOMBRTBRT L7 V—F 2Tl 5
ZEEVWS, TA—TOFREIE 20U EICHESND T V—TDOHRT, EOTL—
TR T L0 ETHTHZ LT, 20X 2 TPHNTHR TN D, Z—T 08D 2
DO E % 2R, TN —T DM 3 DL EOGEEZEOHER]IE NS

AR TIE, BT 2O SHEER IZOWTONE - A2 MR 572
OIS REHIRNEZE V5,

2.9.2 #EETBIHIBI AT (1]

FEEHEHEIBI AT L, 1930 4E4RIC R.AFisher (2 X - THARNZRE 2 A S TH
V. & D%, P.C.Mahalanobis X° C.R.Rao & DHFSEIZ L » T, BUEDO LI/ >7=, T
bFEIL, BICEBOBIER G TRBLSN DHZHBNENT.LTH D,

ARG THOW DRI BIZHBIOITICE D b D TH Y | REiNDZ DB
SWTHEHT %,

293 BEHBSH (1]

BICHIBIHTIL, 2HECEXTGE, Thb 2250873 Y —ZRbIEL HBITX
LEMEEHTLFETHD, 2L REEREDR 2 OB T T — B
BT D 0HBIT D Z LN EREE 7R D,

fAHRHE LT, 2ZBEZAT2RBMP A, BO2FEEO 7 NV—TIZH8AREL Z %
b TOBE, 2EEOT — X EBAKIIRELT 5 & Fig2-9-1 L7205, ZDEE, O A,
A BIZETLA2EMET D, Fig29-1 LVO, AZNEND 7 N—T % TH ALY
BN THMLTND Z EDBHERTE D, TONA RITHE Y REMREZGI < 2 LI2hD,
£ ODOREINEME Y FICHMLTWDE I ERHRTE S, — . AIZERO FIZE
HMHLTWD, 2T, H LA T 2NN TIE E ZICFPHIT 2 _R&ETH D
HIRET D Z BT OFEAN 2B T L 725,
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Fig.2-9-1  Image of discriminant analysis (1) [11]
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Fig.2-9-2  Image of discriminant analysis (2) [11]
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TN—T % BT DO OEM, HRIEROEZ Z 1L, 2,y OFEHET oy b LIz
(X, ) ZiEm T HEMI EEZD, ZOEMBIHL, GNE0 ET 5,

¥
&

Fig.2-9-3  Image of discriminant analysis (3) [11]

BRB A RTAND, B 1 ICERE TAL, BREY T oTMEBLEHARD, R
(x, V) DREOIERO BIE Y 2z, LT D, z;%x,y; OB E LT2GE. 2 1 T H BRI 4%
EPREN D,

ZOMICHBIBEE TH 22, OB AZFE L LT, ZOMBEEREWIZE, z,0E
IZE D08 - MENRUTHDLHZ L aRT, LR T, MHBELNERICRDEMR] &
HHTH20ENH D, ZOK, (X,y)Z@imd 5 EHR 1 ICHE ELHR m 23R EHRE & B
MEs, HBIEMR m O8N 1 &:ﬁ%ﬁ%@l%?%@“kﬁﬁ&xbé@%ai{x,y)é:
7257, HIBIEHE m o, SRz OfER 0 L RS D,
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Fig.2-9-4 Image of discriminant analysis (4) [11]

BIZHIBISHT Clx, TREN IS BATANIEETHO I/ —TTEHE LW LRESND T2,
Sl L7z ey BATANR L S HEE S D, MRITRBH AR Tl 7 —a v &9 2
BRI G 7 )L— 7~ Mahalanobis fiffIL, LLFO@EY ICER S D, [16][17][18]

d2=0 —5)'S,2(y - 3 (2.38)

TN—F DI THR—2 3 v yDOREIZ, LLTFO@BEYRDOND,

1 Nf e _
I, = (21)72|S, | Zexp (- w) (2.39)

=(2n)‘§|sp|‘5exp(—d§/2) (2.40)

HESINDNNT A =2 OWEIL, 77—/ LI AT T opp + 1) /20 &
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N7 MBI DTETH S, Lo T BPHBISITICE O THEES DT A= D
wHIp(p+ /2 + T,IETH 5,
TN—7 IR T D HEEMERIT. ALV RDOEND,

(tly) = Qtlt(J’) _ 1
PR = ST uln0) 1+ Sy zqexp(—[(d2) — 2log(qe)) — (d2) — 2log(g)]/2)

(2.40)

FTHPR=va vyt FREROENRORENITA—7IZEHY 4 TEND,

2.9.4 FHEiJTiE &A=

FIRGHT 2 itk . AR OFHN L L THBIERZ RO 5, Hil=RzRD 5 T7iEE LT,
IR OFRER & LT iR SN 7 N— T RNARFTR T 5 R & 7V —7 ThiIiEH
Bl ATz &l L. SRR R S s W S, BB O SITRR )N D Lok
FEIEHB S Lo 2 IEHRIER & U TR LEHEY 5,

o Positive discrim samples
Determination rate(%) = ALl samples x 100 (2.42)

2-22



—a—SLRry bI7—5
2101 =a—FI)LRy bIT—9 &IX [19][20]
AN DO RIGIZITHR 140 BEOMBSHIEN H V) | Z I E N ORI IE & 2 H A HE

WFE D SIUARRREIE 2 TR LT D, Fig.2-10-1 (SHReHn 2 IR TRER L 7= b D & 7R
7, Fig2-10-1 (&, KMEEOHE NI ZHIRCTHER TE L LI LD TH S,
ZDEDIZRZ DHBAIII RO 2% ICmE RN ESbh T 5,
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Fig.2-10-1  Specimen of neural cell connection status  [21]

R NS I XN T AR R 2 T T ML LT b DR AN T =2 —TF b %y NU—7 i
W, =a—I Ny NT—7 LIRS ND, ==2—F /%y 8T — 7 IZET HAF5E0D%
1943 42D W.S.McCullochetal. [22[1Z# V¥ | Z D%, FEIDOAFIET — L DR A 12

]

THIZERED T E Tz, HATIL, 1990 D & BGEER, & ARk, AT HISEITIG

EREEN
asnTnsd, [23][24]
Fig.2-10-2 OAFfEIa] ¥ 2 A9~ 5 e/ NEAL C & 2 ARSI I M (AR, dil 52 , hiRk 29,

TR L VR E N TV,
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fERafE

Fig.2-10-2  Neuronal morphology [19]

PRREHIIAARIL, MOMIE G RE SNTESELBE L, H DR/ 2llil-d L RO
HIZE B 255 5, e TH DRI IE 5 & R ORISR 5 9~ 2 0 &
72 %, BHRZZE L, MM B 280N L T D BPRIBHEDE SR TH 5, v F 7 A
R IZOWIZRLIRIE Th U | hOFRRE L DO BHRZE & Ha6i - VIl 2 e AT 5,
PRSI L S T 7" 2 L S BefiduR A0l U RO T S 3UE 75 Dlnik &2 Ehiid 25, ik
MBI D BRUE T A LR LIRS,

REC AR AN AR HE R S N Te B D RMEERE 2 AN E T /ML LT b O
=a2—=IN Xy NT—=7ThbH, =a—T/Ry U —7 ORERER TR T
by, BHET NV THD, FRGHILD

- BRIRZERL & o) T AT K D IO H
- IR N DA F AN

s HOME DA

IZEH LET MEEIT-> T 5, BRI O 2 IR E O Fig.2-10-3 1277,
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Fig.2-10-3  Structure of formal neuron [19]

Fig.2-10-3 Dxy, %3, %3, , X (IBLREEIZ L D ATE S TH Y cwy, wa, wa, -, wpldZ L
ENANGEIZRET DT T ADREEGDERTH 5, MET TITZENEND ATEx;
(S H Trw,; B B T AR = I8 w25k I E S 2 AT 5, =2 —F
Ay MU =713 2 DK 5 e AR OF BAE G2 L0 IEROERE - LEE1T D,
AR Z B D AN E A OBERIE, @, RO XD 7Bk,

Ou=2~6

y=fw={]4%, @4
OFECDEREDI/INT A —H kG
%\,

y=fw) = —= (244)

(=720, u =Y wx, TH5,)

TRELIND, TNENORE% T T 7 HlI% Fig.2-10-4 (27~ 7,
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Fig.2-10-4  Output function [19]
HOBEEY = fIZu OBEETH Y | wlZIANEH X &L EAwWOBIEHE TH D, ==

— IRy NU=2ZIZBT DA DESZw T, FIOBE T, 70 MI/NSWERE
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2102 =a—F)LRY FIT—UETI
B ORISRy N =2 RICHEE LT bDE =2 —T LRy NU—T &
RSB 2, TORARICLY =2 —F %y N U—7 OBENRE L, fiks 57
BRHEXRY NU—T O EFE O ERD, 20Xy N —JBEEZET VLS, &
HZ WSS ET VTR L IR RA S D,
LLFIZENENORBZ R LT,

2.10.2.1 PEBERY FT7—% [19][20][25]

gy hU—271X kb Z<HnbNTWA=a—F Xy NT—2ZFET L Th
%o MEBALR » U — 7 13O AL Fig.2-10-5 O L 5 IZBEBIICH & LTz
MG A B> TWb, AJJJE, FiE. AR ERNZHERTHY . 2=y PO
EEMNMREINTW, ZOXH%e==2—F 3y hT—27 7T, A TERLT
5 LINTED,
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Fig.2-10-5  Hierarchical neural network model
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Ve = Pg (ag + Xpwne®Pp(ap + Xiwipx;)) (2.45)

Z=a—I xRy NU—7 DR L L THEERENRZT b0, 2B ICET 27 v A
U AT, RESHEND Y 58 L2 LB OIS ND, AEI TR A~7REE ==
— I WXy NT—=7 38D O FEICE L TW D,

BEEEIAR > N —Z IXMEBOMNTE X, 74— K7+ T — RE@IA & D& &
FE5, BEERIR > b U — 27 T, HEE O EE % O & OFR R IE D503 278 1% M
ONCRICEBE R A 5.2 720, FiE L O g oo En g s 72 5,
—EINCIE 3B TE L OIENRETE L B2 N5,

2.10.2.2 FERERERY FT—% [19]20]

HEREEILR » T — 271X BRI Ry U — L3R FERATIE» L RE,
HAROBE—HACRL T RO D Z L&+ 521y hU—2EFT LT
o, BHRHN, 3 —"RICHENLZEbH D, B LFEOT LT X

2103 —a—3F)ILFy FI—9DFEFTOER [19]20]

=a2—=INFy NT—=7 2R DT — 2RO FIEL RES B D, DR D
HIiE, =a—F 3y NU—7 BNEREBREEZ A L TV D AICH D, 8 L, fHE LK
R INEFERAT 2B KO ICHEADEELZ#V IR L, HKERREZRD D5 Z
L ThDH, =a—FNFy hT—2 TiL,

C VT ADMG DESTH
- MBS OE
- T 1T 2 a2 o5 E

EH. FEEENREZOND, TOHRT, KLIEAKT, DOEBELRDITI T T ADRE
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@ HLWREEDOEATESHTH R EEZRD %,
@ ViR T D RAFFHND E T w(+)EAFHRZ D KT,

Za—I Ry NT—=TE, EROT —ZRTIEL O i E2 6T 5, BUEICEDS F
TELOT7 N ZENERIN, FEEMT —FMITOY 7 F U =7 3y r— 2525
InTW5s,
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BIICE END SRR TR TRl S L ALy T — 2 3R O MBS
HEEELTHWOND Z 030720, — 5T, BEBAEREN, TR A, A 78—
ARG WA A TIZE DAY DT — Z NS O T — 2 | BRES O b - LRk
SEARE L, SFE(LFRFIEIC X 20l 2 350 L 72 e Tt e st S v b,

AETIEL, ZNUOEATIREZEET 5 & L b2, (L3Pl B LT WEE BRIEOMRG
fE R AR D,

32 BRNMIRICKHT SEHE - YESFEIC & H5EM [1]

AE—yRX—ay V—k—U NRANTI%E KHEZEEE L TRIESNERMLE
SRR 2 F2hE L TV 2,

BHHE - MERRE L LT, Wk, B, BRL REEE. AR L LT LR
W, VAT U TEEOWUEZEM L T\ 5,

Fig.3-2-1 {2, —#BHFL & LT, AFFExtE T 5 AR I3 LS L 7= ERRg R (K
e AR - NaCl - K4y - B HVE = - BTG A=) ORIER R4 m3, Bl2IX, Kook
KAEIE, PligE Tk Lz ==Y D 5T% ThHDH I 2R LTS, 0. K0S
AT, A TR L, fE5. NIBER SO Y —t— UK B b & £
TWLZLZMERL TS, ZOXIRFEREZEHAL, HADOKRMITZIT-o TV 5,

M Fat content %
— 2 Total protein substances
5748 %
8 Ash content %

= NaCl content %

Water content %

Fig.3-2-1  Physical-chemical characteristics of studied meat products
(1- Smoked file; 2- Smoked bacon; 3- Pork sausages; 4- Sausage prepared from

swine's entrails; 5- Pork pastrami; 6- Sheep sausages)
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33 MREAHEGS (0—X ] I2ET5RKANLHGRERSHEDOFTM [2]

BRI, TIRKAELTH L Tr—2 ) ORKT) L HFEIENIGA &ICE B Ui
ZiTo TN D,

RAINIERR SO SMEEBIZBWT, BEEARYMED 1 D TH Y | RAKIHEHEIL N E
KT OmER & 725720, RN LEFRZEOBFREICRE RRFENHEREHL, ZOHT
PRAIUE T IR MR Ot 5 ORI S R R & 72 D,

RN b BRSO ME~OBEEREETHY | V2 — 2 — I FEIIMENEN A &
DRI E & BITEBERBRN D H Z L 2R LT D,

ERREY . RAKTI. BRSO BRIFK ARG O R PRSIV C, EEARRET
HHTEND, BREIZONWTEZ S OMFETON TN EEEE L T D,

ARSCHERTIE. BARRED = oISk L, BRI & AR O BRI DWW T 21T
V. KRS SR O S EERICE T 2ERIEL BN S LTIIEE i L T\ 5,

AMFFEDORER & LTI, Table3-3-1 1Z-d18 Y . Akl & FRIENI A EIIAERE
FRMED R TE 3, pH FHIIZIB W TS =JuK & — KA 7RI R & OFW TR T
TWeW, & TERIIMmFEN &R & & SRR OBRMENER STy, &
KT EINEIA G A BT BBMR S A Do Tofo o B EEL AT 9 BRI, R,
EE A BEONFICERTOMLENRNDH D Z L AR LTS,

Table3-3-1 Summary of pork loin quality traits

Traits n Average Median SD Minimum Maximum
IMF(%) 62 359 355 140 080 715
Moisture (%) 62 7380 7388 1.02 70.60 75.95
pif 60 593 593 014 571 6.29

Drip loss (%) 62 289 241 155 100 7.62
Cookingloss (%) 62 23.00 2348 270 1685 2890
) standard deviations IME intemuscular fat.

P e to problems with electrode, n = 60.
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Refrigeration duration: 0 hours 4 hours
(a) Optical image ; '

(b ) Crystallinity:
C

trans

L™ = T
- ' m 100%
[}

.
: L 28%

- =

Merged |
image

(C) B crystal:

(d) B crystal:
MCR-ALS
resolved
component

Fig.3-4-1  Simultaneous Raman microspectroscopic imaging of fat crystalline state of porcine
adipose tissues refrigerated at 4 C for different durations. Color scales are rangingfrom the
minimum to the maximum values of the obtained result. (a) Opticalmicroscopic images, (b)
Ctrans corresponding to the fat crystallinity, (c) ab0 corresponding to the amount of b0 crystal
polymorph, (d) concentration profile of an MCR-ALS-resolved component corresponding to b
crystal polymorph.
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Fig.3-5-1 Inosine 5" -monophosohate (IMP) content and total contents of ATP degradation

products in the different porcine muscles.

3-5



3.6 BRAEGDEEICEDLAIBRED X2 —2H) 5]
SGHREFFE OFT — 2 X— 2% v, IKRBRLIZ DWW To%E - A FTREME 2 Mt LT

Do ARETTCIE, JR T HTEERE I T DAL 2 RSy S FRBEICIRE L, 7 7 A X —
N EFERT D Z & THME - RAEINZHER L T\ D,

IR 83 FEEH DO MRSy S SOEHELZHWTY FRAZ =i &a i L T\ 5,
Z OFERIT Fig.3-6-1 1R LT=,

7T AF =T 5 oL L, REABREGENTWD THREFE) . TRIEY) TIES ) L
fnl <0 [RIZEY) OWENSHE - BETX 5 REMEE R LT,

(2 B/ A /AR D A z
( wmnnvttawnu—ae 5
(50 =2 >~ —:um'anr.:l_. = 09353
= :n—:ul'l-aﬂ E 3
(s ;{-a_-t.wnan-:e -
(= Lt/ AN on .,
(ol B Y IMRRAEL . 19
D T ——
IO —2X /P
(Bl Iﬂ—ZI&‘FﬂM';L E
(A rEELU/ IR L. %
[P 5248 /O — A/ TFRNZEL. =
[ 2 4 /LL/MER DN,
|¢uum rLL/RT L
(KEWMm)/HSNO—=X /RN o
muumm\rn—x,‘urmnuu =
(&) %
@ [P S/ T/ D™, —
(s EIm I/b\):l:l—zfllﬂ’bﬂ.&
2 _—

A3 nam

[P B/ — /RS
L e 34 181
S . 2 = 11—

[ B2 MR Bt |/ A F= /B i u

(B M)/ O — /. 14

(26 2 Mt )/ 44/ 8 T R RN ig

DRI/ TR L.

[REIME)/ E S LG/ M. = ﬁ

[CEL TS [

(2 B2 M)/ 6/ PR P -

[ BV —au{-.\_-t.t.zm-u &

(PRI ]/ — /RPN . 2 B

[(XEMm/O—Z/Ra DN, RS

"
(K B2/ L/ AR, 2 gzi

k (P B2 MMPR 1/ L/ PR, 5
(REN)/ G TR R ol

(RISt —?-Ill..$
[P B2 /€ G/ R -
I@El’ﬂl!i’t&tlﬂ.ﬂ E
[XEIMme )/ L/ R

D < [0 9]/ X MR/ VD T
[0 25 99 )/ RS /vp T
[ B2 W P )/ O — /B >
= .n..mt./.n*n-mr.n. g8
= ELY T e
[ B/ D
(0128 900 )/ 5 /2
(04 49/ 9 /b T
(L LER PR VE S
022 49/ A B/ 2
-
CLEX I
@ [EDM)/ R E—DPLsri—
(PR - VL ICs
( [<—a-M/~—a
2 Lo BB/ A R
(22 Lo B/ B — 2
[<—=i B0 —3
1€ O fth)/ TR &A%
(4 LB}/ B IS —
[/ LBMF AT
(V—t—LMH)/ 2R SA
[R=—2 M)/ ralo—
(v—a—S M)A
@ 12 A LA BRI/ T LR
[ LM/SRE T LR
J—t—z-llm&

< = . :
I et | Lt i
I—t—mRa="7
(E D)/ s —_—A
[EAFAN - (Ve FAWIvE . ]
=t — M/ E S
& 25 LA BN/ 5 7 > Lo f B A TR O
@ — [ RS T

’éEt\!E‘%!REE&EE%EE%‘E]ﬁE?‘Emm.x:ka e
[

Fig.3-6-1  Cluster coupling and coupling distance
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Principal component analysis results
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Cluster analysis results with inorganic components for 82 pork products [12]
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Fig.4-2-2  Overview of cluster analysis for 82 pork products [12]
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Fig.4-2-3  Characteristics of each cluster [12]
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SCHERE BRI - EIRIEA RS WS 7 ST A AR 2015 [14]123
T REWZRIRNELT 88 T EA I L, 2D &5l e U CTRETXHE & L 7= (Tabled-3-
1),

G LKA ICE £, Ry 13 FSE(T U U A, BV T A BT DA
<R T L, U, Bk, . oAy, UHE BV, oa, BEVTFU),
XUy REE(VF =V pheT L BEXI D EZI UK EX VB,
X IVB2 ATV, EXIB6, BEX I BI2, R, SV MTURR. BEX S
v O)DEAED G THUS L7 (Tabled-3-2), 728, [Tr) -] To) LB LHE.
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Table4-3-1  Pork product data (88types in total) [5]

©Large type breed(26 products) , Medium type breed(22 products) / Raw , Roasted , Boild
* Picnic Shoulder (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Picnic Shoulder loin (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Belly ( Lean and fat)
* Ham (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Outside Ham (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Fillet (Red meat)
©O0ffal and by-products(10 products) /Raw , Boild

©Meat substitute (28 products)
Ham , Sausage , The other

©0Other (2 products)

Ground meat
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Table4-3-2 Types of inorganic components and vitamins [5]

©lnorganic components (13 species)

Sodium , Potassium , Calcium , Magunesium
Phosphorus , Iron , Zinc , Copper , Mamgan

lodate , Selenium , Chrome , Molybdenum

©Vitamin components (12 species)

Retinol , f3 -carotene , Vitamin D , Vitamin K
Vitamin B1, Vitamin B2, Vitamin B3, Vitamin B6
Vitamin B12 , Folate , Pantothenic acid , Vitamin C
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Positive discrim samples

Determination rate(%) = ALl samples X 100 (4.1)
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Component name
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F value

Fig.4-3-1 F value ranking for inorganic components (product type)

WA TR FRER | |2k L B X X Uil & &5 O T2 0B TR RIS DWW T3 5,
ZOFEEEHRLTRORERBEL R LIEWEIX, EX I Bl Thotz, ZiLLDY
IEFIC, X I B6, EXIC, EXIVD, FAT VU ERE, R2FHIZLVT
—Eirol,

MR 7 M8 ORAL liE>&. KRR L, OFA, BlIAEw., ML, 5
) ONFEICBWCTEERE X I Ay OIENL % Fig.4-3-2 [9]10 F D@ Y e LT,

4-11



Component name

VB1 E 20.991

VB6 | 13.903
VC ool 13154
VD | 10.014
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VM 1.551
VB5 || 1.233
VB2 || 1.221

B-Ca | 0.835

VA | 0.697
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F value

Fig.4-3-2 F value ranking for vitamins components(product type)
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Ca | 57.899

Na | 36.333

Cr |1 6.462
P [ 14315
K |4 3.662
Mg [ 1 3.455
] 3.099
Cu |4 1.947

Component name

Mo |{ 1.709
Mn |4 1.656
Se || 1.591
Fe || 1.097

Zn | 0.931

0.0 20.0 40.0 60.0 80.0
F value

Fig.4-3-3  F value ranking for inorganic components (product part)
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Fig.4-3-4  F value ranking for vitamin components (product part)

4-14



4322 HBAHIZE D IWREE) RU (86 SWCFET BLERHEO
FE
4321 Hi T, OBOPIC K D IRELG o TRUFREE ) DAL 123579 2Ly
HZ BT LY FAE [7] [6]25HE L. €OLFEICL > TENENDOFHICHF ST
HACEERR S BNEALAH T UTm, = OFER % IV CHIBIHTC X B 2558 % 2548 L 7= <.
TSI LB IR DR E AR T

(1) THIKEHE ITHTHER

SYEOIHTIC Ko THRIE LTz FAEDIBMIZIG U ALy & A &2 BT 2 8E 28
WUATV, TR (o9 2 IR L 88 FED BLELBIPHIBI SR OHER 2/~ L, (HEEO
BRSOy 2 BIE T AUTIERRIZ 0 FTRE & 72 D 0 & Rk L 72,

WIDIT, BERERL Y CTIT > 72§ %4 Table4-3-3, Figd-3-512, B X 2 VD TITo ok
R% Tabled-3-4, KX, Fig4d-3-6 TR LTz,

Fig.4-3-5 |2 L7 MRk s 12 K 2 TRUEAERE ) BB HTRE R Tk, FEA R EAL T
HLHT MU UL G THRIE 62.5%E rolz, v~ 73U LEBMLE 2 54Tk
72.7%. H VU LEMZIZGHRERIT. —RIERIROR TR Ao Y &R
L7z 4 OIS K DT OFER O L BB BN L CHHBIEREIT N E 72V 76.1%H1]
BCHB L, REE (FRIUA =Ry Ub AVTA Vo, w0y, @
fh, N TT LA rsas AUHE M BV TT U 8) CTHBIGHT AT A,
BT, @ 852% Th -7z,

VI EORER L0 | MRy OWERR DB A v, 488 (SR vA, 7%
VUL, VUL V) OFEE4RGOEREELZERET DI & CHRARL 88 ff
O TR 1340 8 FIRREHIBIT 2 Z L N AMRETh o 72,

4-15



Table4-3-3 Result of discriminant analysis using inorganic component for pork product type

Rank of F Determination
value component name ate
1 Na
2 Mg 72.7%
3 K 68.2%
4 P 76.1%
5 Mn 76.1%
6 Zn 76.1%
7 Ca 76.1%
8 Cr 75.0%
9 | 76.1%
10 Cu 76.1%
11 Mo 77.3%
12 Fe
13 Se 83.0%
100.0
90.0 85.2%
80.0 76.1% 75.0% 76.1% .‘. *
. (2.0
- F-TE-- g — -
& 700 oz ®oge™ \
(<5}
b1 1
S 600 ® L\
c [ J
2 500 e ! ﬂTop4components of F value
< . ' Determination rate:76.1%
= 40.0 2 '
() . i /
o 30.0 e 1
o) . : /
20.0 -+ :
[ J : /
[ ]
10.0 0.0% u
0-0 £ T T T T T T T T T T T
0O 1 2 3 4 5 6 7 8 9 10 11 12 13

Fig.4-3-5 Result of discriminant analysis using inorganic component for pork product type
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Table4-3-4 Result of discriminant analysis using vitamin component for pork product type

Determination rate(%)

Fig.4-3-6 Result of discriminant analysis using vitamin component for pork product type

Rank of F component name Determination
value rate
1 VB1
2 VB6
3 VvC 50.0%
4 VD 53.4%
5 VN 54.5%
6 VK 62.5%
7|1 Y
8 VM 65.9%
9 VB5 65.9%
10 VB2 64.8%
11 B-Ca 64.8%
12 VA 63.6%

Top 7 components of F value
Determination rate:67.0%

N

\ 67.0%

65.9%

AR RO,

4 5 6 7 8
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Table4-3-5 Result of discriminant analysis using inorganic component for pork product parts

Rank of F component Determination
value name rate

1 Ca

2 Na 40.9%
3 Cr 44.3%
4 P 45.5%
5 K 52.3%
6 Mg 56.8%
7 I 58.0%
8 Cu 59.1%
9 Mo 59.1%
10 Mn 68.2%
11 Se 69.3%
12 Fe 68.2%
3|z T %
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Fig.4-3-7 Result of discriminant analysis using inorganic component for pork product parts
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Table4-3-6 Result of discriminant analysis using vitamin component for pork product parts

Rank of F component name Determination
value rate
1 [ve  mo%
2 VB1 34.1%
3 VD 40.9%
4 VB6 42.0%
5 VK 46.6%
6 VB12 50.0%
7 VN 55.7%
8 B-Ca 56.8%
9 VM 58.0%
10 VB5
11 VB2
12 VA
100.0
900 - Top 10 components of F value
Determination rate:65.9% M
__ 800
S \ el s
I et 1 S O
c 50.0% A A\A I
=} 1
5 500 iy e \ :
£ 400 %ol \ :
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Fig.4-3-8 Result of discriminant analysis using vitamin component for pork product parts
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Table4-3-7 Average content of inorganic component by pork product types (Na, Mg, K. P)

(mg/100g)
Product types Na Mg K P

Red meat 57760 | 26615 398462 | 222308
Lean and fat 47.800 20.267 300.000 172.000
Without subscutaneous fat 50.583 23.750 340.000 198.333
Ground meat 68.500 24.500 365.000 145.000
Offal and by-products 102.636 11.818 137.455
Meat substitute 258.400
Fatty meat

Table4-3-8 Average content of vitamin component by pork product types

(VB1. VB6, VC. VD)

(mg or pug/100g)
Product types VB1 VB6 VC VD
Red meat 1.385
Lean and fat 0.694 0.310 1.000
Without subscutaneous fat 0.838 0.366 1.250
Ground meat 0.815 0.390 1.000 0.400
Offal and by-products 5.455
Meat substitute 0.483 0.243 0.520
Fatty meat 0.320

FRPASLGE oo THRERFERA ) 2k UIERERL Sy, B4 X UGy E I E AL TAT » T2 HIBI i
FERICKF LBRZIT O, 7236, 31T Tabled-3-9 (27”7,

4213 MRS A IV FAEIC X o TIEMZAHT L7 IESR TS e LCaimL ., B35
REBHULFER, 7R T ADHRT62.5%, v 737 ADBIT 72.7% & EHBIHE
FEIMEIC S o7, LxL, Y U LZIBIIL 72k T 68.2% & —RHYIZ IEHRI )
B Uiz, Zhiud, "afETH L RE) & TRTFERRL) BT 2/-8Ro0 ) v
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Table4-3-9  Discrimination analysis result by pork product types.

Determination rate
Inorganic Vitamin
Selected VB1. VB6, VC,.
Chemical components Na. Mg. K. P VD. VN, VK,
VB12
Red meat

Lean and fat

Without subscutaneous fat
Ground meat

Offal and by-products

Meat substitute 92.0% 76.0%
Fatty meat
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Table4-3-10

Average content of inorganic component by pork product parts

(Ca, Na, Cr, P)

(mg or pg/100g)
Product parts P
Picnic shoulder 156.750
Picnic shoulder loin 149.375
Outside ham 160.875
Belly 130.000
Fillet
Ham 182.100
Loin 168.091
Pig’s feet 12.000 110.000
Visceral meat 9.625 79.875 169.125
Cartilage 120.000
Gelatin 16.000 | 260.000
Ground meat 6.500 68.500 145.000
Meat substitute 10.652 242.174
Table4-3-11  Average content of vitamin component by pork product parts

(VC. VB, VD, VB6)

(mg or pug/100g)
Product parts VC VBl VD VVB6

Picnic shoulder 1.500 0.598 0.175 0.269
Picnic shoulder loin 1.375 0.589 0.213 0.268
Outside ham 1.125 0.675 0.138 0.308
Belly 0.667 0.510 0.400 0.240
Fillet
Ham 0.900 0.827 0.140 0.317
Loin 0.909 0.675 0.164 0.303
Pig’s feet
Visceral meat
Cartilage
Gelatin
Ground meat
Meat substitute
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Table4-3-12 Discrimination analysis result by pork product parts.
Determination rate
Inorganic Vitamin
lected Ca. Na. Cr, P, K, VC. VBL1. VD.
Selected Mg. I. Cu. Mo. Mn. | VB6. VK. VB12.
components Se. Fe. VN, p-Ca. VM.
Zn VB5

Picnic shoulder 62.5% 50.0%
Picnic shoulder loin 75.0%
Outside ham 75.0%
Belly 66.7%
Fillet 75.0%
Ham 60.0% 70.0%
Loin 63.6%
Pig’s feet
Visceral meat 75.0%
Cartilage
Gelatin
Ground meat
Meat substitute 78.3%
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DWW, TRUFREE) D7) TR ~O 0 IR 2 FTREMED & DALY & 4y
BT, RIBI AT OIS X0 RE LT, RITHFE LAk 2 W T 7 7 22 —4;
Mra 2 L., BB OV THRREHNCEEE LT,
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4412 FATHIFARKT—2OME

SCEHEM A BRIl - EIEEA RS 7 AT A ARSI 2015 1281 5
RFWZ2REG 132 FEEZ M L. 2D 230k E L THTx4 & L 7= (Table4-4-1),

G LI PR ICE NS, 2 "7 8 IRE., EBER 8TR(T N UL BT
Ly ANTT L TRV L Y 8 #Eisn, ), B ¥ I8 6 (B X I U B,
X IVB2 ATV, EXIUB6, BEX U BI2, SV T UBOEGEHERE S IR
THUS L7z (Table4-4-2), 7235, [Tr) I-] T0) LREHDH D56, %49 T 2P DOE
FENELIR, 7003, BETHLIZLZRLTWAEED, —ff 10) & L7,

Table4-4-1  Beef product data (132 types in total)

©Japanese beef cattle (30 products) , Imported beef (30 products) ,
Dairy fattened steer (32 products) , Crossbred steer (14 products) , Veal (3 products)
/Raw , Roasted , Boild
* Chuck (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Chuck roll (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Sirloin ( Lean and fat)
* Libloin (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Outside ham (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Ham (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Brlly (Lean and fat , Without subscutaneous fat , Red meat , Fatty meat)
* Fillet (Red meat)
* Rump (Red meat)
©O0ffal and by-products (16 products) / Raw , Boild
©Meat substitute (5 products)
©O0ther (2 products)

Ground meat
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Table4-4-2 Types of chemical components

©Protein (1 species)

©OLipid (1 species)

©lnorganic components (8 species)

Sodium , Potassium , Calcium , Magunesium

Phosphorus , Iron, Zinc , Copper

©Vitamin components (6 species)
Vitamin B1, Vitamin B2, Vitamin B3, Vitamin B6
Vitamin B12 , Pantothenic acid
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4.4.1.3 SEIWICEL HEZRAMHEDIRCLH T

BINT — X Th oLy EA &N ARG TRUE ORAL lRFH> &, T
felize L. e, BIZER), INTA, OF W), L) (e, vcm—A —nm A |
U7wm—2, Z£&bb, bbb, b, B, T7 BAED, TR, OFW), Fo
R (B, SRR, LIRS A, 22 R R0, BIAEY, I, & ),
MEoREE) (FBlN, mAER, JLURIEEA SRR, 40l BIAEY. i, O
SR)DOHEDFAICREFREL B 2, WHOWREIR L 5 2 DR OB
FEZHEES D Z & THE LT,

4414 HRSHICES THRKEEL, 86 RU T40EE] OFEICHFET
SRS EORE
MREEIC W2 RS T — Z 396 fliod THRLSLFESE) TEAr) [“FofE] oF %I

WTC, B 7E IRE., TRy S R, B X RV 6 FAMRIHBINNI AT Z & T
DHNCF G T 20y & R E LTz,

RGO TRUEFERE) DAL (RO ICEENLIBEHAE 7V —T L L, £
B EREMT DT =2 2Ly E Lz, TNENOFRBET—XIZEGE N T 5
EFROMEIC K0 o 4% TRUSFREE) DAL (RO IR S N2 2 A &ZEMNICE
WTC, ZOFRELG S & o TR TEAL) TEofEE ) (I S 2 hERE L,
F o, ABRETTHOWIHRI S HTET . SRHBIOATEZ v, & TEUGFERE) T
M= fESE | (T HET 5 7% Mahalanobis FEEEIC L 0 PiE LTe, 7ed8, FEMFEEEIEL. 4.1)

KR TEY . BEEo MEFE) A MEoffE) (Hhl Sz R s —2 %
EHBIE U, oG E 396 BN THRT 5 2 & CIERHBIEZEE - HMii L7z, 72¥,
SYEGIATIZ X0 BUE L7eARSER Sy O FABNARLI R T, 1 > o a8 L THIBI
Mrae 9l U IR Z JE Lic, £0%., LFRS &8N 5 L 5 EHBIROHER
R Ll 2LV ATREEOLFER Y 2 AW SFE T, ARG T — % % [RGFEEE)
FERAL) T4 DFESE) (A3 FEAS FTREDGEAT L 72,
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44.1.5 95 REZ—aWICHEEROREE
7T AL =i L%, ZEBROERNREER T —4 BEEERO I NV—T (7

TAZ NG T DN HETH D, FleFiEL LT, BERNSEE, FEREEEIE
WHY | BEEHIREIED 7 T A2 =0 Tk, RICT X TOBIKE 1 HF >z 2h
FNMSL LT T AL =B 2 RIZINHDOHR TEERZERIZIB W THWICER BT
2IRERDT, 2N 2 RBOZEE O M CTEESMMR THIZR s 728 —L7T 5,
ZOWFRE 7 T AZ — DD VEIZ72 5 E TR IRT EBTERN TEHN Y | BlHIxS
W OHERED DD K D12 %,

AREE T, BEROBED 1 FETH S, Ward IEL4 V-, Ward {EIE, 2 207
T AL —RNZEBT 2 0T O IE TOBRKMRIZOWTEGF LIZEE 7 T A ¥
—[HEEREE T2 HETHY . BESHOT 7 ZAZ =D ERSNOBNENAE IS WE
RAMEOEWFIETHL7-O8A L, 2Ry 724 —HitoREXE7RT,

T “2)
Ny N,
Dxo 137 7 A% —[iliEBEAZ R L, Nx . N DENETNDI T A2 —F HFTIETK & L
DY T AL NEENLBIEEBI O, Xk, X LK T AL =D MV ERT,
7T A=, 7 T A —[EIEHEC X0 BEAOICIE LETEIK E L TRER 2R LT,
BRI, SURAICHR LT WREEMBREARA L, TnEN0s 72X =& F
N TR [T TR0 OFSBICE END PR T — 2 3 a7 — 4 &
% 0% B Uy B R A Rl LT,
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442 FREHKEXNRELEGR
4421 DAL EPEICFET HILERAEDIRLLT T

RS TR TERAL) TAOREEE ) (2R LA SR B 2 AT S B AT e 2R
IZOWTHAT %,

XU TRULFEEE | OfE IOV T Tabled-4-3 (R L7z, FAEAE b VO VRE R &R
L7 bR E T M) O A ThoTe, WAL, IBE, #ifh, WL vh 7%y
Vb, BURNTE AV UL DrekE, Kk 16 FRITWE oo, MHimE LTHE
Bkt 2 I U LY FEREN, BX I UESOT TS FENEMEFRS
IXEZ IV B6 THY 16 1 9N ThH 5,

WA THL ) DAY TS S % Tabled-4-4 |28 L7z, b FEIE TR [
e, TR OATHoT-, WISLBRIX, Iy obh, w7320 h, 8 BE, hU v
L, EXIUB6 EfE 16 FRITSHTHD, THamfEdE] L, IFEE % I B6
DIERL S EY, Los L, BN & U Cid, B OIS & < B4 2 2 ik
WF & oz,

A%\ Tabled-4-5 12 THOFER] OEREZ R Uiz, TR BRA) & FERICT b
U LHS FEARE, £z, AU, v v a, JBE, ©4 I Bl20 A
VUL, w720 L, EXIUB3 R, Zaud, TR TEMhr) L3 s
ErTHY, EX¥IBI2, EXIVBI LWV EX I VRSO FEBRKENT &N
e s 7,
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(1) THERKEHR) (CRTIER

MR OFERIZOW T Figd-4-1 IR L7z, FAE RS EWE R 278 LI LERRL
SEFT PV UL THoT, WAL, IBE. #igh, WV UL v T X T L F
RUBE VUL Vrdfx, kth 16 ZFHITME 2oz, DRI EERERSS O F E
W TBRFEE] ONBICHEET ORI NEL NI LB TEZ, L, REN
IRfEm E U I E X R U LY FEREY, EX I VRSO F TR FE
DEWMEERIIE X 2 B6 THY 16 KD 9N Th-o 7z,

Na — 124.204
Lip 115.079
Zn — 76.253
Ca _ 72.301
Mg _ 63.156
Pro _ 61.133

K _ 46.572
46.424

VB6 33.188

Fe 32.818

VB3 28.921
VB12
VB1
VB5
VB2

Cu

Component name

0.0 50.0 100.0 150.0
F value

Fig.4-4-1 F value ranking for chemical components (product type)
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(2) T8I 1S9 58ER
RO TEL) 1% 2 0 B RIZ O W TR 5,

[EROL L DAY EHTRE R % Fig4-4-2 (2R Lz, febmWo FAR MR ) RIkk.
MO ATHoTe, WREREIZ, WA UL ~ T UL 8 BE, VUL E
I B6 LfeE 16 FHITHI CThH D, MRSALE) S, IFEE B4 I B6 DA
LA E, Loy L, BRI & U CiE, ERER ONEM 23 & < B4 X U iar Ry VB
M E7eoi,

Na
Ca
Mg
Fe
Lipid

66.576

VB6
Zn
VB12

Component name

Pro
VB3
VB5
VB1
VB2

Cu

0.0 50.0 100.0 150.0
F value

Fig.4-4-2 F value ranking for chemical components (product part)
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B THoE#Hl [CHTHER
TGO ORI (2R 2 0BT RIC O W TR %,

MEDfEdH] OfER % Figd-4-3 1R Lo, TRGADE] TEAL) SRERICT R U U an
b FENKREV, 72, WAL, ALy v s, BE, 40 BI2, B U T A,
VTR A BEHX IV B3 EfiV e, AL, TREFEE ) TERAL) LR HMEm T
bolz, FRIZEZ I BI2, EZ IV B3 BRENWT &R LT,

Na | 105.735
Ca | 61.513
Lip b 15.127
VB12 .4 14.807
K | 13.049
Mg |0 12.257
VB3 [ 12.162
Zn | 11.458
Fe |.! 10.884
VB6 [ 9.696
Pro | @ 9.487
P .1 8.096
VB2 | | 7.657
VB5 |1 7.183
VB1 |1 6.128
Cu |4 4.142

Component name

0.0 50.0 100.0 150.0
F value

Fig.4-4-3 F value ranking for chemical components (kind of cattle)
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4422 HRAWIZ&D RREH RU 86 OREICHEET HLERDE
DIEE

A CIE, Ao TR TERAL) . TR IC%F 5 DB E A 5y
BUMT CFMEZBE L, £DLIIC Ko UBRMAST Lz, ZofEREZ v, ARSI
SR AR L7 BT 2 OISR BBy DRFE Z2 ik 272,

(1) THERKEE) (T IER

ST & o THEE LTz FAEDNERLIZIER U ALy 2 BN T D #E 2/ 0 ik U

it U7 BRI M OfE R 29 5, AEiCIX, TRGFEE] IOV TOMRER L,

Fig.4-4-4 (27 U7c TRLSLFESE ) OHFRIOATRE RIZ, F R BALoF R U 7 A1 sy
X, EHBIEK384% LR LTz, FREZIBI L7 2 By ik, EHBISIEM EL 42.9%&
2%, D%, BkEMZTZ10 iy, B4 22 BI2 #1272 12 A4 Tk, 73.2%. 75.0%
EVEIMBERNCER U, LR, S E THIBINLTZ 16 5oy Tidk, IEHIBIEE 70%R% 4 & 1F
FBUTVICHER L7z, BLEORIR LV | 16 (L2 K 2Rl oo TR FRER ) Ry iE
X FE AL 1255, T RY DA IBE., #8h, IALT UL TR UL ZNT
B, WV UL Uy, EXIVB6, #k EX¥IUB3, EXIVBROGHAELHET
AUX T5.0%DFEEETHRIETE D Z & DR T T2,

100.0

Top 12 components of F value
90.0 | Determination rate : 75.0%

5175.0%/75.3% 75.5%
==

80.0 N\
70.0 ___\ _________ .2 e e

. 63.4% #7399
0 e
60.0 - 563 ¥ P,
49.59
50.0

: o
38.40/» \
N ¢ N\
20.0 , \
10.0 , \
0.0 ‘

Determination rate (%)

T O C @ D) O O O M) — IO N S
Z3NOS K& oL gdlmomd
> > > > >

V-1 N R . S

Fig.4-4-4  Result of discriminant analysis using chemical component for product type.
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(2) TEBLI 1T SHR

EOIHTIC Ko THRE L7z FAEDNEALI IR U LR Sy 28003 2 BE A4 0 K
v, TERAL ISk 2 AR S 396 FEDHIBIROHER 2o~ L, (HE Oy %
FTAUZIEREIZ B ATRED G L7, & OFE R % Fig.4-4-5 128 L7z,

FERAL L OHIBISATRE RN, F il EALoF b Y & A 1 a5 TIEHIBIE 13.1% & 5
pnfEAA | &R UIRVMEZ R Lo, s D A& BN LT 2 5y ik, IEHBIER A B
L7ebDD212%Th oz, £D%, ALFMS Z BT D NTEHRIRITm EL, v
X v B3 BMZ T 12 553 Tl 66.4% & 72 oz, LI, $iE CABIMLTZ 16 4B
MU CTH AR AMER 2R Lz, LEDORERI D 16 {LFEpimic L 4R ELh
O AL FEEIXFE B 12 650, T RU DA AT DL =737 8 K5
H. hU UL, EXZIUB6, Hifh, EXIUBI2, U, ZUE, EXIUB3O
GHEZHET UL 66.4%DRE TRIET 2 Z L NATRE TH - 7,

LAT
E B

100.0
Top 12 components of F value

90.0 | Determination rate : 66.4%

80.0 \N
o 66.4%)| 65.7% 65.7%
S 700
(=)
g TTTNITTTTTTTS o o0
S 60.0 4' ;
S \ &Y
2 50.0 457"&;&%‘—
E d 53.0%"° :
= 35.99 i
£ 400 : !
o 27.8%& \ :
‘D T
2 300 & \ :

200 1310 \ E

1
00 | # |
1
0,0 74\ T T T T T T T T T T ! T T T
282 SRS TR B DD 3
- >0 H5655

Fig.4-4-5  Result of discriminant analysis using chemical component for product type.
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B THoE#Hl [CHTHER

ITEOHTIC & o THRE L7z FAEDNARLIZ IR U LSRR 23809 2 BE 24 0 3K LAT
W, MO IS8T 5 AL 396 FEOHIBIROHER 2R L, (RO &
ERETIUTIEMEICOFERE L 72 o0l LTz, Z DR % Figd-4-6 IR LTz,

F il AT U w1 By CIEHERIEE 29.8% Th o7z, WU LEBMLTZ 2
By Tk, EHIERIEA B U 384% & Ze o7z, D, ALFRY ZBINT D T2 ONTIEH]
BT EL, B2 I B6 A7 10 5 Tl 61.6%., B % I Bl 21272 15 ik

T 692% & 7oz, UL, 16 By TIXIEHBIRN O I Uiz, BLEORER

D16 (LFRA X D4R O TR FE 1L FAE EAT 15 55y, 7 R U oA
HNT UL BE, EXZIBI2, AV UL, TRV A, BEX I B3, L. #5.
EXIVB6, XNV E, Vi, BEXIUB2, EXIVUBS, EXIUBlIOEAERE
R AU 69.2% DK EE TRIE FIRE Cd o 7o,

100.0
Top 15 components of F value
90.0 | Determination rate : 69.2%
80.0 AN

70.0

b

60.0
50.0 -

40.0

30.0

Determination rate (%)

20.0

10.0

&
/|

0.0

VB2
VB5
VB1

Cu

Fig.4-4-6  Result of discriminant analysis using chemical component for kind of cattle.

4-41



4423 P I REZ—7IZK B 5 FEER DOREE

432 HIZR T DM ORER LY | FRE SO TRERE) AL EofEE) %
EATRE LR MEE AN T 7 AZ =T & D 2 WITA 7R3 DV TR
FELT-, FOREICHONT, LLTFICRR S,
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1) THERKEE) (T IER

PR 396 TR b3 2 MBI AT DREFRAT & 0 R U7 b RRor il 12 Fl 2 F Y,
7 T AL =W R FEHE, EDONRERER LK 7 T A —ICEEN D RN 2R LTz,

Fig.4-4-7. Table4-4-5 (Z THLEFER | 2OV, 124B5A45(F R U o A J5E. Hieh.
ANT T L, TR T L BN TE BV TL Vo BEXIB6, #k B4 I
B3. B %I BR)DEHEREREANEY FAZ— kR4 R L, ZO/RELY, 4+
WHRLE O TR 137 7 A X =TI BWT S DDV 7 AX — Iyt biiz, &7
T A2 =DM E LT, No. L iE T7RAI ), TRCTFRENIZ2 L) 23800 E&2 R L7z, No.2 1%
I IRE S 7z TRIAEY |, No3 I —7 Vv —F —IZ[RE &7z N, No4 i
JFlgz BTz TRIES) ), NoSiE TR > &) e ) LIEENL WL BMENL.D 7 T A
H—lbiroi,

50

Cluster No.4
Main Category
- Offaland by-products

Cluster No.5
Main Category
Leanand fat

- Fatty meat

Cluster No.2
0 Main Category
- Offaland by-products

AT
o
-100 a / ; ‘t Cluster No.1

ﬁ Main Category

 Without subscutaneous fat
*Red meat

.|| Cluster No.3
Main Category
= Meat substitute

-100 -30 0 50

Fig.4-4-7 Result of cluster analysis using chemical component for product type.
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Table4-4-5

Features of product type cluster analysis results.

Cluster Total
Category Samples | Sample rate
No. samples

Red meat 81 32.5%

Without subscutaneous fat 87 34.9%

1 249 Lean and fat 63 25.3%
Offal and by-products 9 3.6%

Ground meat 6 2.4%

Meat substitute 3 1.2%

2 Offal and by-products 3 100.0%
3 3 Meat substitute 3 100.0%
A I Offal and by-products 33 78.6%
Meat substitute 9 21.4%

Red meat 3 3.0%

Without subscutaneous fat 15 15.2%

5 99 Lean and fat 45 45.5%
Fatty meat 33 33.3%

Offal and by-products 3 3.0%
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(2) T8I 1I2Hd 2ER

PR 396 TR b3 2 MBI AT DREFRAT & 0 R U7 b RRor il 12 Fl 2 F Y,
7 T AR =0T E i, FORFRER LS TAZ—ITEEND HL) 2R LT,

Fig.4-4-8, Table4-4-6 (T [FHL] IZDOWT, 1245 (FT R U UL, AT T L <
TR N BEE, hY UL, BEXZIUB6, Hifh, EXIBI2, Uy, By
B, EXIUB)DEEEEHNET TAX =R E R LT, ZORERELY . R

=N

D TEAL) 137 T AZ —HICRBWT S DD Y FAX =3 b, &7 7 AX
—OME LT, No.l T Tb b, el T2Lb b, 1707 NG ENT, No.2
I BRE &7z TRIVAES ], No3 IdE—7 Vv —F —IZIRE Sz T T H ], No4d
I 2 bR 2 TRIZES ], Nosid TV 7 e—2R ) ORENSWELEBMEL O 7 T A X

— Lo,

30

-30

-100

Fig.4-4-8

Cluster No.4
Main Category

- Offaland by-products

Cluster No.3
Main Category
 Meat substitute

ok

-100

-50

]

4-45

Cluster No.5
Main Category
+ Libloin

Cluster No.2
Main Category
+ Offaland by-products

Cluster No.1

Main Category
-Ham

+Outside ham etc...

30

Result of neural cluster analysis using chemical component for product part.



Table4-4-6

Features of product part cluster analysis results.

Cluster

No. Total samples Category Samples | Sample rate
Chuck 27 10.8%

Chuck roll 21 8.4%

Sirloin 21 8.4%

Libloin 27 10.8%

Outside ham 27 10.8%

1 249 Ham 63 25.3%
Fillet 15 6.0%

Belly 3 1.2%

Rump 27 10.8%

Offal and by-products 9 3.6%

Ground meat 6 2.4%

Meat substitute 3 1.2%

2 3 Offal and by-products 3 100.0%
3 Meat substitute 3 100.0%
A I Offal and by-products 33 78.6%
Meat substitute 9 21.4%

Chuck 9 9.1%

Chuck roll 6 6.1%

Sirloin 6 6.1%

5 99 Libloin 48 48.5%
Ham 12 12.1%

Belly 15 15.2%

Offal and by-products 3 3.0%
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B THoE#Hl [CHTHER

P8GR 396 TR 63 2 MBI AT DREFRT & 0 R U7 b Ror i 15 Fl 2 F Y,
7 T AL =W R FHE, EDONERER K7 TAX—ICEEND O 2R LTz,

Fig.4-4-9, Table4-4-7 |Z THEDFEHH ] 2OV T, ISALZRSY (T B Y T A, LT A
BE, E¥IVBI2, AUV T A T XA, EX I B3, #igh, #k X I B6,
AR, YV, EXIB2, EXIUB5, EXIUB)OGABEEZHWEY TR
H =i R ER Ulc, ZORERED | FREGO THEORE] 137 7 22 —458ick
WTC 4 DD TAZ—|Th b, %27 7 AZ—OE LT, No.l 1T IFidR],
AR, TFLHIEE RN, [N Sk RS £/, No2 IZE—7 V%
—F —(TRE Sz THIEAA ). No3 I3FlEICIRE L7z TREIAY . No4 b No.l [FAlER,
e HEORE NEENTZI TAZ—LroT2,

Cluster No.4
100 Main Category
= Japanese beef cattle

50
Cluster No.3
0 Main Category
y Cluster No.2 + Offal and by-products

Main Category
* Meat substitute

-50

-100 Cluster No.1

Main Category
» Imported beef
+ Dairy fattened steer etc...

-100 -30 0 50
X

Fig.4-4-9 Result of cluster analysis using chemical component for kind of cattle.
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Table4-4-7  Features of kind of cattle cluster analysis results.
Cluster Total
Category Samples | Sample rate
No. samples
Japanese beef cattle 51 20.7%
Imported beef 78 31.7%
Dairy fattened steer 66 26.8%
Crossbred steer 21 8.5%
1 246
Veal 9 3.7%
Offal and by-products 9 3.7%
Meat substitute 6 2.4%
Ground meat 6 2.4%
2 3 Meat substitute 3 100.0%
3 9 Offal and by-products 9 100.0%
Japanese beef cattle 39 28.3%
Imported beef 12 8.7%
Dairy fattened steer 30 21.7%
5 138
Crossbred steer 21 15.2%
Offal and by-products 30 21.7%
Meat substitute 6 4.3%
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443 HROEER
AREICIE, FREGICE ENDLFRMEE W2 5O A REVEIC DWW TRRET L 72

BERE Y,

4431 HRSHEICK D, FARKOSBICFET HIEFERT DRR
L5y 16 Mz O HBIZATIC L 0 AFRRER O TR TR T4
LD HBIRILZ ot L7 R 2 n g,

(1) THIEHE T HER

& TRRFRE) (21T 2 IR M ORI 28 4 Table4-4-8 12”7,

ML FEEE | OFER TIXRIROTEHBIZR 75.0%I2%F L, [FRA] : 88.1%, [EIEY] :
81.3%. IINTAL] :93.3%., THEE ) TOE A £ 100.0% & W IEHIBIRZ R L=, 2,
(R WERICEENLREEGH R, TRIEW) OIN T DEBROTALE RS A &
DS, DINTaA WA SEND T R A <7220 NGO RHSR Y &H
BOBEBINERNEBZ 272, 72, FHBIZE 100.0% %R Lz [EE ) IFEEFEOR S
EM TR EREEORS, TOE W) TR & ¥ I B3GR EOR I NHERK &
Ex D, TRV L) E&H-SX ] 1, TEEMFEEOEW S LCE TR
2T ThHID, HAEIZEHERING D Z & 2R LT,

Table4-4-8  Discrimination analysis result by product types.

False True

Product type True False rate rate
Red meat 74 10 11.9% 88.1%

Without subscutaneous fat 61 41 40.2%

Lean and fat 70 38 35.2% 64.8%
fatty meat 33 0 0.0% 100.0%
Offal and by-products 39 9 18.8% 81.3%
Ground meat 6 0 0.0% 100.0%
Meat substitute 14 1 6.7% 93.3%
Total 297 99 25.0% 75.0%
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(2) T8I 1S9 58ER

% AL 230 D IEHRIER K ORRHR 2 % Table4-4-9 (Z7R7,

ML) OFRER TIETRIERO AR 66.4%I2%F L, [hizma—2 ) Tk L) TOXH] A
100.0%, R4 77.1%, TINT.5h : 80.0% & @V VBRI 2R Uiz, TEIAES) TN
pn) X, TREFEE) FRROEREZ 2 O6NL0, THr—2] e L] Lnolc—fiH
WML ENTWZRWIREIZONWT, mWHRIEREZR Lz, 2k, Ihkce—2] O
EA RO L R LE < . — T T OMBEMRK Y. X 2 VRS EAESMEN
EricdH 2 Z ENBETOND, o, e L) ZEZURIETHY, BV UL, <7
XU L, Vi, Bk EXI B OEAENDEOMFN LY @WVEEZRLTNDZ &
NERE LTETONS, L, TOMDEAIZ W TIbZ 0 & A B OMEm 23
HoTEYIELWEAIZHIBIT DEEOREEICR T & F 2 5,

Table4-4-9  Discrimination analysis result by product part.

False True
Product type True False rate rate
Chuck 24 12 33.3% 66.7%
Chuck roll 27 0 0.0%
Sirloin 17 10 37.0%
Libloin 38 37 49.3%
Outside ham 18 9 33.3%
Ham 39 36 48.0%
Belly 11 7 38.9%
Fillet 15 0 0.0%
Rump 19 8 29.6% 70.4%
Offal and by-products 37 11 22.9% 77.1%
Ground meat 6 0 0.0%
Meat substitute 12 3 20.0% 80.0%
Total 263 133 33.6% 66.4%
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B THoE#Hl [CHTHER

% [EoREE) 1TBT 5 AR K ORI B3 % Tabled-4-10 (277,

RO OFERITEEROEHBIZR 69.2%12%F L, T4 TOEH] 23 100.0%,
TEIAS) : 81.3%., TINT.4h) @ 80.0% & @ W IEHIBIR 2~ Uiz, R4 DinTah) To
T X, TEALEERE) TEAL) REROBERNZ 2 b b, 4R IXhofofE &
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B EEMENED DX RERIC o, L L, TRl TA4A] THH
JEE LA 24P ) IR 56.7~71.4% LKV, ZOHERE LT, ZhTho
MEOFREE ) ICEENFRDERROBMINELL TND Z LR b5,

Table4-4-10  Discrimination analysis result by kind of cattle.

False True
Product type True False rate rate
Japanese beef cattle 51 39 43.3%

Imported beef 69 21 23.3% 76.7%
Dairy fattened steer 58 38 39.6% 60.4%
Crossbred steer 30 12 28.6% 71.4%
Veal 9 0 0.0% | 100.0%
Offal and by-products 39 9 18.8% 81.3%
Ground meat 6 0 0.0% | 100.0%
Meat substitute 12 3 20.0% 80.0%
Total 274 122 30.8% 69.2%
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Fig.4-4-12 Characteristics of chemical component values by cluster analysis of product type.
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Fig.4-4-13  Characteristics of chemical component values by cluster analysis of product part.
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Fig.4-4-14  Characteristics of chemical component values by cluster analysis of kind of cattle.
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521 AT SIBH. FARSET—2OWE
ARRFHCHW S, R, FRREL T — 213, 4.3.1.1 8, 44126 [12]EF—& L.

522 Za—3F)LRry FI—VIC& 55 EREEDORE BARR)

4.1 H#iTiE, By 13 FEE, B2 I U 12 FEICOW T, KRS O3 FHIC
B Ry AR LT,

AEITIEH. KRRAICR L, B8 EG 7 7 A~ B R&OHTEHEL T, ICP-MS) CHIZE Al HE
IR ICIRE L, AR A =2 — T vy MU= TRGELT, F7-, 3 E
DHERELTL 6 2 MRGEE & RIS IR N R 88 % 5l G /TRl i s, peth, B
W LGIC LD REEEREL L TEI0%EEE 7 VX ATHE LI I —F — X 2 ER L
2o TOFI—FT—H(+10%:88 FiEH, -10%:88 FitH) % N2 7= &5t 264 FEHDO T — 4 |
OWT, TSR L) TRRELGIE] ~o 0B E AT,

Za—F %y M=%, BICHIBRR72E Y . AF ORI T 5 i 2 K54
LEFHIET N CTHD, ZOET /ML, AfE, HE, BhE»ofsnbd, AT
JE TR ERIIE I EIC CHES N, &7 ) —(EREE, WA, B o T
WL RICE I &5, 2O, WO T —2 Z2HET 5720, FEiVE Tl
53 T REZRIE AV B S A IV V2 (Fig.5-2-1),

FRIX, FE O Y 7 b U = 7 Weka(Waikato K7%) [13][14] [15][16]. OS Windows 10,
A1 8GB. 7' v v i Intel Corei5-8500 Z i L 7=, HIBIFITLL FOXG.HIT LY
WESH, =a—F VY NT—ZICEVERINIZE DT TV —IZOWTIERIZ T
SNk & 2Rk 264 TR S Z & CREME L 72, ARRETTTIEL, HRE 5. SEE
# 0~90,000 [A]THEfE L7z,

Positive discrim samples

Determination rate(%) = ALl samples x 100 (5.1)
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Fig.5-2-1  Image of neural network using inorganic components. [11]
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% 4 IR LIRS RSy, X X U R IRA LTCRRE T, TSRS |
FERhr) . TFEOFEEE] ~O53HER FRETh D et Lz,

ZORER, TREFEE) ThiudF M oo, IBE, #fh, VLT LD 12 57,
(EBAL) TIEFT R U T L, AT T A TR U L §ED 16 K. [EOFEE] T
X, TRYU DA ALV T A BE. EXIVBREICERYOEARICIY 7 EFLE
REFRRETH D Z L AR ST,

ARETIEH, TNOHREINALFERS AV, PR TREREE), A, T4
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V) wTRE R TE AL B A FHV T2 (Fig.5-2-2).

FHEI. WE AT Y 7 b U =7 Weka(Waikato K%%), OS Windows10, A<E U 8GB, 7
=t Y13 Intel Corei5-8500 Zffi ] L7z, 7235, FHRLSAFIL, FRAVE 13, FH B 100,000
|, FEE0.01 & EE L THEME L, HRERIIRARMERRICREL, =2—F L3Ry
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Thr¥ 52 & TFRLE [11][13],
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Fig.5-2-2  Image of neural network using chemical components.
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Fig.5-3-1 (2”9 K 91T, 264 FEAO KA RS 2 R FEIC 0 8 U7 REAL, 78 o
N9 D12 Ev BRI A B L7z, FE R 55,000 [ oE, TRERFE] 12Tk
bW IEHBIERIE 89.4% Th o 72, LARE, FEEEAHIN L2 & LT HIEHRIRITZE
FPEFIRIE T o 7o, FERIC AL & THFEEZ DV T b EHIBIEE A4 B4 55,000
~75,000 [E1E THINT 5 2 & 3R Sz, FE B 75,000 [EIORE, 0O FKIE
FIBIZR T 86.7%, FHERIAIL 55,000 [E]DFEIZ 92.8% T > 7=, HFHE B B WENLIZ DU

T, SRS, SEE &t
| ERL, B M
‘;. p44 %1 Ind | DR ST,
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Fig.5-3-1  Result of neural network analysis using inorganic component for pork products.

Determination rate and learning iteration plot. [11]
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Fig.5-3-2  Result of neural network analysis using inorganic component for pork products.

Calculation time of neural network by learning iteration. [11]
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LT,

VLB K23 ERR L 0 . TR FRIE ) (ZIEHIBI=R © 84.6%, T2 : 91.2%. T4
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ARENZBT g RICxT 5 BE %5179

541 Za—35)LRxy FIT—YIC&k 2P EAREEORF BRARER)

53.1 i CHM L7z, MR 11 A HW =2 —F v %y U —2IC K D050
RITxT 2 BREIT T2,

Table5-4-1 1%, TRUFEEE) BIOIEHRIRAZ R LTS, ZORE, TS TEIEY)
DINLdL ) OEHBIERIZ100% TH Y | TRNEN 72 L) 1% 58.3% S {RWEZ R LTz, TR
Hox | X TOEWI 1T 80.0%LL L&A, K 2007 HBINHER S -, 2l
F&F%%&LJW%&%HFU%%JK%%ﬁﬁiﬂfnékw\@%lmg%tw
DRGSR TR L TWD Z EDLRAHBINSH D LB XD,

Table5-4-1 Neural network analysis result by product type.

False True
Product type True False rate rate
Red meat 36 3 7.7% 92.3%

Without subscutaneous fat 21 15 41.7%
Lean and fat 36 9 20.0%
Fatty meat 30 0 0.0%
Offal and by-products 33 0 0.0%
Ground meat 5 1 16.7%
Meat substitute 75 0 0.0%
Total 236 28 10.6%

Table5-4-2 I%, HALBIOEHBIHEZ R L TN D,

fe—2x), Te by, NIE6), TOER], TR, TRIES). TeEg ). DN 13iE
B 91.7~100% & mVMEZ R L, 11 EERSGAEICL 2 =a2—T Ry N U —7
DOFBHIZEY, ERETHENARBTHLZ EERLT,

—F, Te—=x), Iipfem—2), TZ2EH b TH b IE, AWITEHEL TV DL
Th DD, EHRIERITZ OMEAL L VIR< . 50.0~87.5%TdH 5,

[BT7F 2] 1X66.7%DIEHBIETH Y, ZIE T Fr2a0KE ISR s s
ZENERTH D,
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Table5-4-2 Neural network analysis result by product part.

Product part True | False False True
rate rate
Picnic shoulder 15 9 37.5% | 62.5%
Picnic shoulder loin 21 3 12.5% | 87.5%
Outside ham 12 12] 50.0% [150:0%
Ham 22 8 26.7% | 73.3%
Loin 32 1 3.0% | 97.0%
Fillet 11 1 8.3% | 91.7%
Belly 9 0 0.0%
Ground meat 6 0 0.0%
Pig's feet 3 0 0.0%
Visceral meat 24 0 0.0%
Cartilage 3 0 0.0%
Gelatin 2 1 33.3%
Meat substitute 69 0 0.0%
Total 229 35 13.3% | 86.7%

Table5-4-3 (ZFHBERI ORI Z R LTz,

My, ME Ty—t—2 A, THITF X, 95.2~100.0%0 &0 O EH B & R
Uiz, UL, TEEE ), MR T—2 8 11T 61.1~66.7% &K< | [R—2 ) 13 22.2%
ThoT,

PLEOFER NG | BEEEAL O B B EXABETH 2 Z LR SN, LN
B2 DN O T EREE CRRECH D Z LB R LTz,

FRERERNS IKARTICE 15 ICP-MS THIE AIRe /e M pk /iy 2 W5 2 & T
BT AV —~GHENARETHHZ a2 R LT, Lo, dABEELISMNE, 90%LL B TEY]
BERDBGF HIIRNTo, B2R L08R EN L2 a2 08N H 5,
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Table5-4-3  Neural network analysis result by cooking method.

Cooking method True | False False True
rate rate
Roasted 11 7 38.9% 61.1%
Boild 20 1 4.8% 95.2%
Raw 153 0 0.0%
Smoking 2 1 33.3% 66.7%
Paste 2 1 33.3% 66.7%
Sausage 27 0 0.0%
Ham 24 0 0.0%
Becon 2 7 77.8%
Breaded and fried pork 6 0 0.0%
Total 247 17 6.4% 93.6%
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542 Z—a—J)Ry kI—HI2& Ma‘iﬁﬁlﬁ'éﬁ(bﬁi# (FRE &)

S36HITHM LTz, =2 =T A%y b U =7k BB RIHT 5 ERET > T2,
Table 5-4-4 1= [BUGHEI) ORI EHHIHRAR Uiz, ZOMEE 0 LEMRY 12 9
¥H (FRUVDA, JBE. Y, IV UL, TR TON XN IE VoA Y

V., BEXZIVB6, #k, BEX IV B3, EXIUBI2) AEETHILICLVFARED
M GFE ] (ICOW T 8 FILL EORE CHBENRE TH D Z & &Ml Lz, HAT TV
—CRAUT TR TRES ) TEIAEY) TOER) DINLAL ] 1 92.9~100.0%0 5= T
B ALFRS B A EEAERET 5 2 & CIEMICOERTH L, —J7. TR TFEiZ L)
MEH D& IZOWTIL 75.0%% DT NI TR A Z TR &2~ 2 & AfilEsd ©
e, ZHE 2 OORGEFEHICEB W T TR OFEDLIEN L 2 D720 LTk
EFROBEMICRERER 2N ERERTH D,

Table5-4-4 Neural network analysis result by product type.

False True
Product type True | False rate rate
Red meat 78 6 7.1% 92.9%
Without subscutaneous fat 76 26 25.5%
Lean and fat 80 28 25.9%
fatty meat 33 0 0.0%
Offal and by-products 48 0 0.0%
Ground meat 6 0 0.0%
Meat substitute 14 1 6.7% 93.3%
Total 335 61 15.4% 84.6%

Table 5-4-5 12 [E7) OFEMR EHRIEZ R L, ZORER L 0IbFaRksy 12 fi5E (7
MU DA NBE, WER, IV TL TN ZURTE BV UL VB
X I B6, Bk, BEX I B3, EXIUBI2) AEET DI EICE 0 ARBGO [HEL
IZDOWT 9 EILL EORECHENFARETH D, FH 7 TV —TCTHRUT [0 7ce—X ) T4
—nA ) TZzeb b TRIAEY) DN %o 10 77 2 —|280 T 83.3~100.0%7D
EHBIRZRL, 260 RALFERDEAELZET 2 Z &L CIERICHDEATETH D
e EFB LT, —F. [57n) Tk L) IZOWTIZIEHIBIER 72.2~75.0%CTHh v | g

BAHENMRNZ LD ENENRRHBI MR S T,
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Table5-4-5 Neural network analysis result by product part.

False True
Product type True False rate rate
Chuck 27 9 25.0%
Chuck roll 27 0 0.0%
Sirloin 26 1 3.7% 96.3%
Libloin 66 9 12.0% 88.0%
Outside ham 26 1 3.7% 96.3%
Ham 70 5 6.7% 93.3%
Belly 13 5 27.8%
Fillet 14 1 6.7% 93.3%
Rump 24 3 11.1% 88.9%
Offal and by-products 48 0 0.0%
Ground meat 5 1 16.7%
Meat substitute 15 0 0.0%
Total 361 35 8.8% 91.2%

Table 5-4-6 | TOFEH] OFEMRIEHNEEZ R LTz, ZOMR K VLR 15
B (FRIOUL I yA JFE., BEX4IVBI2, WV UL 7RV UL EX
> B3, #Hign, #k. ©X I B6. XN H, Uy, BEXIB2, EXIVB5 BEX
TV Bl EERTLHZLICEVARREO [HFOFE] 2oV 9 EILL EOREE Ty
MNARETH D, &8 BT TV —ITBWT 87.8~100.0%D IEHFIHEEZ R L, 2 HD 15
LR DGR EEZIEET 5 2 & CIEMICOBERETH D Z L 2R LT,

Table5-4-6 Neural network analysis result by kind of cattle.

False True
Product type True False rate rate
Japanese beef cattle 88 2 2.2% 97.8%
Imported beef 79 11 12.2%
Dairy fattened steer 88 8 8.3% 91.7%
Crossbred steer 40 2 4.8% 95.2%
Veal 9 0 0.0%
Offal and by-products 47 1 2.1%
Ground meat 6 0 0.0%
Meat substitute 15 0 0.0%
Total 372 24 6.1% 93.9%
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55 XEDFELED

AREICIVFERBLUIEFEROE L DEITH,

AL 88 FEAE A xF 4T ICP-MS & W\ TR T & 2 MR oy 2 Iz /3B O R
TiX, WEHREEZEZE Lz ECEM L, M FEE=2—F 42y hU—2 ZHNT
Fhe L, TSRS TEAL) THRERE) ORI BRI 20 E AT,

ZOREFR, TREFRER ) (2 OWTIREHIBIER 89.4%, L) 2% 86.7%. [FHERMEE] 23
928%L7eoTz, &Y, RARLGLIZK L TIE, ICP-MS THIERTRE L 72 % 11 HEHERL
D ERETIVUIER 3 HEOOE N =2—F Xy NU—JICTA[RETHDH Z & &R
e, LavL, TRGFEE) <k TFIEZ L) ThESH> &) TOEW), T O

=2 TEr—2) TZ2Lbb] Tbb ), TFHBE] o THEX) TER) [R—2 ] &
RRHIBRNEDMAEICH D72, TRLONEEEOR LY VETH D, S%IF, &
BT AV —O5REER B BE) & LTRSS RS OB 2 Mt L, BTy
BN & 70 D85 2 W = 0 BAIC SV TRGEZ A D,

F7o. FRELEL 132 T A PRI EB P ROMEE W2 0O T, HlERRE
ZEJE LTz ECHEM L, METFEIKRRAFER, =2 —F 0%y T —2 ZHNT
Feh L. TREAE) TR ThofE) ORHEBAICKT 20 E2RA T, £ ORE.

M SFRE ] IS DWW TITIEHIBIER 84.6%, [HRAL) 2% 91.2%., TRRERIE] 2% 93.9% & 72>
oo ZHUED . AREEIE, BSFoEE TR 2 ERT UL R 3 HE OSSN =
2a—F N Xy NT—=JIZTREETH DL LR Lz, LarL, THEFEE) <X [
TREWZ2 L) e > ), T @ Te—2x] Te by 13, IEHRIERDS 7 5168 &R0
2, IO OSEEEOR ENFRETH D Z L 2O CHER L, IRNERLELFERE. 5
BIX, KA T TV —OERER 2 B E L TREIVEEE RS o, #HHE%
R E  ALFRGY DAL Y IAR A RET L, TN A & 7 5800 2 v 0o
WTRRRET 2 LB B 5,

FREERAMEZ, —a—TF ARy NU—ZICX KA - FRELTL OS5 - AT
FTRBRHS ORIV ETH L Z & 2R TS, ZOMPEEIbS T LT, RE
By & PIE Al Re ekt ool E U E, £, T EAISH L. BROES 5
JERHM RS D IS RAFIE DS I S D,
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6.1 #E

ARETIE, 4T, B S EHEROYATHZE [1][2] [3] [4] [5] [6] [7]7T FEh L 7= K P
i, PR bW o TR L TR e D KEER G E RS & LI AL %
WD O AT o 72,

AT, TR & BSBEA T 5 D KER N 419 FH 2 5l g, TR AR
) 6 FE(AIE. HIEE, W 22, 2OV IS, JKEERE Y RGN AKPEZEMEE) ~
DN ATRE T d DM LT, KERMZXGR L LIz BIT FIZd <5,

WES DREDZA - KT 2HBRFORBROHEE D LT, L @miERES~
DELAGLENS>TND, ZOMAIE, ARENOL 2L THAENRITE 2D E Lz
AARE~OT —LbbW\E - THFICENL TS, DLEOEFERIGE L, HARBUT
£ 2015 FICEGET N7z THARFEERE) 82 W T, HBEDRKEY « MmOl
AT LR AE BAEIC LTl 0 | dhifhE b AR IS & BKEY EFERIIRIC T, 77
v R OBA%E & IREIERISERE LT\ 5, I C. i JeE o & B A PRERG
O1x &, BEFEE, FHEER EORECKA], b ICBEE LG FmED
B e W o 2 e DORHRZRE L LT 5, kb, ARG A OSERG
L CAmE D BB H O T 1 Th 2 KERMLEZRR L L,

AREHEL, REELE, AR L7 8O iT R OB i 2 VW = iR o
fil, IFEEIFIHT DO 1 > THDH=a—F L%y N U =22 K HHBICET D B
53 DIRFIE & 3T 2 FEhE L 72,

6.2 AWREICHITHREEFiE

AWFZEN IS T 2 EFM B 2T 2, R EDEER T & 2 /KPE Rl 419 Tl % 5t
RICEER S GAEZAWD ISR Y TRGFE] 6 fidE (R, B, w722
B AUV THEL KEERR D BEEL . KPR [101~D 53BN FIRE T L DA fst
L7z,

TCDIT, DEEREL D DB IMEDNENAT T 2 /0BT L0 FEf L, €0
iRz F > T=a—J /Xy P ROHRIGITIC L D0 HOMGEEZ1T o7z, IRETL D
ZDOFEHNZ OV CHAZIT O,
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621 FERATHIKERBRT—%DIRE

SCRFRE BRI - BRI B 7 STHIAT B AR R0 3 2015 [10)12 4
T AMREN R KERM A9 FEAHE L, b 250k e U CTREHT %S & L 7=(Table6-
2-1),

A L7 KPEERSICE £ D, BNy BRE(T NI UL AV DL Ly
L, TRV L Vo 8 High, W v auHk kLy JrAl E)Y
TTFINOEAE L U CTEUS L7Z(Table6-2-2), 728, [Tr) -] T0) Lit#EodH D
Bitr. AT 2L FROEHEENE LR, F1E, FETHLZLARFL T
Hled, —H To) & L7,

ARFHIRIT D 0HEA Th 5, BFEE TRIORT,

Table6-2-1 Description of aquatic product types. [10]

Fish Shellfish Sleeve fish & Devil fish
A group of animals excluding limbs from the
vertbrates.
It refers to an organism calles a fish.

=5 — \{ e N
’ | \“\ K " %?,

Shrimp & Crab Fishery paste products Aqueous living things
Food made from fish paste as the main
igredient, formed by adding salt and then
gelled.

It is a generic term for molluscs, generic name (It refers to sleeve fish & Devil fish which is an
of things with clear shells. animal belonging to molluscan portal foot group.

It refers to shrimp and crab in crustaceans.
Classified as an arthropod.

Organisms to be covered by other marine
products such as sea shoots.

Table6-2-2  Types of inorganic components [10]

©lnorganic components (13 species)

Sodium , Potassium , Calcium , Magunesium
Phosphorus , Iron , Zinc , Copper , Mamgan

Iodate , Selenium , Chrome , Molybdenum
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622 NEAIC K HEBRD DIRGLT I+

BINT — 4 Th 5 BHERR 5 A &0 D/KERMO TGRS (8. BE. W -
T 2L AN - IITHE, KEERR Y RS AKPEAEBOICHFETREE B X, SHOWREIC
B 52 DALFERROHMEDNEN AT % FAERE [11] [12)I2 X v iT-72,

623 HIAAFICL D TERTEH ORBICFET BB DT &5

MRFEIZH WD KEER ST — % 419 fl TRULFEE (oW, MRy 13 FEfH % %t
BUHIBISHT 24T 9 2 & THREICTE ST 2Ly 5 E LTz,

KEERG D TRGFE] CEENDINEHALZ V=L L, ZN6EREMT D
TR WY L Ui, TRENOKERMT — X IZE T D B EIC X
D, % TR ICER SN2 ERZEMNIZBN T, ZOKERMNED TR
) (HBI SN2 EREE L, o, ABETTHOWIHBISHTET. SRR
Frikz Hvy, Eo TRUEFEE ) (2HET 5 2% Mahalanobis BREE [11] [12)12 X 0 RE
L7z, 7ol RHEFEREE, 6.)XUTRT Y, BEao TR (B S =K eE
BT =2 2R E L, ZOREHE 419 WG CTBRd 5 2 & TIERHIBISRE FE - §F
i L7ze 7236, BT K0 BE LA PR O FAENERLIZIS T 1 DT DR
BN L CHRBIHT & e U IR A FE L, Z0%k, (LPR &84 5 FC
LD IEHBIROHBEZ R LT, i b, EEOEEE S Z HW25E T, KERM
T =5 % TRGFE] (S FTHE & 7 D el L7z,

Det mati re (%) = Positive discrim samples « 100
etermination rate(%) = Al samples 6.1)
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624 —a—F)IRxY D)= FRAVEHREETEICK SR

KEERMLT —# 419 > TRULFRE ) (ICHOW T, DBIC KL BERERE S A &5 =
2—FNFy NI —TZIZL > CTHRE L IEHIBIRIC L Y RRGEE LT, ZeBREEiE, Ff)
RN B 2 ARy OFEEE, RAUBOE, PR OREICHE L ETHE L
77

KX TlE, ABEEMR S EAREE L. WABEZKERLO TREGFEE | B
AU 2 TEPEA L BI A B ER2RE% C o 5 TanH % W2 [13][14] [15], 72
. FHEIT. HEMENTY 7 b =7 Weka (The University of Waikato) % FHV >,
OS % Windows7, %2V 4GB, 7' vk v ¥ —|Z Intel Core i3 inside 560 & L7z, %
BRI, BT O FAENERZIZE VGBI L, BRAVE I 5~13, R EEIE 50~5,
000 EDOFICE b S W7z, £, FHEBITHRFELREL, RSEE ~0o8O
AREME AR L7z, Zods. HIBIRIE. 6.23 i & FEE. (6. X W kE LT,

Input layer Hidden Output layer
layer

Inorganic component
1

Inorganic component 2 |&

Aquatic food
Food
products
Category

Inorganic component 13

Fig.6-2-1 Image of neural network using inorganic components.



6.3 AEIZHBITIHHER
AREIZBIT DRahE R 2 RT,

63.1 DAL EDEICEHEET HE|BED DIARLH (+

KPER SO TRGFERE] Tk USR5 A B 2 W T2 S0 BT RS DU TR
T5,

OYEROIHTIC & B FEREREFIC OV T Fig6-3-1 128 LTz, FHEDRSEWREREEZ R
Lo IERER 31X, S CTh oo, WRLEEIX, v 7 x> v A, #igh, Ly, BV D
L, ANV LERRE, K% IBEFERIFIVEELRoT, ZED . KERLD THL,
MR 6 FHAH (RO, HJH. W - 22 AT - 2K, JKEERR Y B, JKIEAEY)
B) OHFEEZT6 DR DEEE % Fig.6-3-1 1R T K 9 IZWRE L7z [16]
[17].

Cu — 18.5278

Mg 14.1946
Zn 12.2287
Se 10.288

o K 9.6736

g _

<

= 8.1469

g

= 6.0606

3

g 5.9924

o

O

10.0 15.0 20.0 25.0
F value

Fig.6-3-1 Inorganic component of aquatic product types F value ranking. [17]
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632 HBHSMIZKLS HREH HBICHFET LHERRSORE

6.3.1 EiClX, EBOWIC L DKERLO TR (2% 53 2 BEE Y & 2 k)
FHC LV FIEZRE L, TOZEIL > TENTNDOMEICHE 5T 2 Bk % AT
T Ui, ZofERE R, HBISHTIC X BRI E B Lz BT, S b
IR MR RS Sy DRFIE & AT T, F OFRERE LI TITRT,

IYEROIWTIC X = CHRE L7z FAEONERLIZIE U, ALk & A B & B9 % #E % i
0l USEhE U7 Ar ok R 2R Lz,

Fig.6-3-2 1X, /AKERMO TEFE) (o532 EHRIEOHEBZ R LD, [
SRR OHBIATRE S, F AR EAT O 1 Bl T, BRI 11.0% 4% R Lz, <
THL T NEBIM U 2 5y Tik, IEHRERIEM B L 544% & o7, D%, L
VETIEMLE 4555 TR, —RICEHBIEROKR TR A GNZN, B U LAENA
725Gy, DAV BEINZTS 6 Ay TiE. 67.5%. 70.2% & BEAME AR Uiz, LA
e, U &aBIN L7z 10 Ay Tl EIRI=R 7 BIE# &I ERIIVICHER Lz, T Y
U AEIMATZ A5y X0 2 < ORG & BN LTcGE . IR 75%R0% & B OSSN
Lz, DLEDORER LY | BRI X 2KERMS O TRGFE] OFFET FE B4 6
R4y, 8, ~ 7% s, HEh, Ly AU UL oA REZEETE 7 B
E@%Ef%m?%é:&ﬁ%wéﬂko[m

(Vo)
100.0
Top 6 components of F value
90.0 | Determination rate : 70.2%
800 - — 74.7%
o 09.0% "% dp oo @

20.0 b \

11.
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I

Fig.6-3-2 Result of discriminant analysis using inorganic component for aquatic product

types. [17]



633 Za—3F)IFRy bT—VERAVHBIREEICK HEREE

6.3.1 HiTlX, HHOHTIC X BDKERMO TR (2% 57 2 TRy % /iy

Frick v FIEZREL, TDOLEIC L > TENTNOSHEIC TG 5 EHERL Y % IEAL

T L7, 2O FEDIELICE U, EHE Y 2 1~13 flEE, RAEE 5~13, FH A

%150~5,000 DODETHRIEZHREL, =a2a— TNy NU—=JICTEEEIToT2, Th
. KPEERSL 419 FREHIC KT D 0 AR T, Eio, FEBIE. EHBIEERE

U, SRR ~O58E 0 rIEeM: & 3 L 7=,

T DOFERDO—EH % Fig.6-3-3 IR~ T,

82.0%
80.0%
2
=78.0%
=
S
£76.0% A
=
8
274.0%
72.0% 4
70.0% 1 1 1 1
0 1000 2000 3000 4000 5000
Learning time
== Node5 =8=Node6 == Node7
=8=Node8 == Node9 =0-Nodel0
Nodell Nodel2 Nodel3

Fig.6-3-3  Result of neural network analysis using inorganic component for aquatic product

types.(Determination rate — Learning time plot)
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Za—FNFy NU—ZIZ L HHEASMFEZICH =578, Fig.6-3-3 128 LTk
RCUHZAT O, LRCRHESMT. Bl oz 8 FEH (., v/ x> v A, #ifh, &
Ly, BV DA AT A Bk~ AY) L BB S~13, FEEE 50~5,
000 L ZLSHIMERTH D, T HDFEMHERIC OV T, Fig.6-3-3, Fig.6-3-4 (TR
¥, Fig.6-3-3 1ZFEAEE 5~13 BIDFE B A 2 b SE - EHRIEROHER, . Fig.6-3-4
X, FEEEIC K DFRERFEMOZETH D,

Fig.6-3-3 1 V| BRAVEES 10, 13, FE[E%L 5,000 [T EHIER 80% 2 F[A] 2 5
LT, Fig6-3-4 |RT R OZLIZfEnE S, FE A% & EOMBEZ R L,
FEEEDEINT D 2 & THERM GEKRT 2 2 LB TE T, [17]

30.0 I
’
%200 s
E 28,
E 15.0 -
=
B
= 10.0
o
k-
0.0
0 1000 2000 3000 4000 5000
Learning time
=4=Node5 =®=Node6 == Node7
=®=Node8 == Node9 =0-Nodel0
==Nodel 1 =0=Nodel2 Nodel3

Fig.6-3-4  Calculation time of neural network by learning time. [17]
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SRR 72 R R L BRAVE B OB K ORI I DU T, Table6-3-1~6-3-2

R L7,

Table6-3-1 Result of neural network analysis using inorganic component for aquatic product

types.

Learning

Node5 | Node6 | Node7 | Node8 | Node9 | Nodel0 | Nodell | Nodel2 | Nodel3

time
50
100
200
300
400
500
600
700

800 737% | 13.7% | 73.5% | 73.7% | 74.0% 73.7% 73.7% | 74.0% | 74.0%

900 74.0% | 73.7% | 73.7% | 74.0% | 74.5% 74.2% 74.0% | 745% | T4.7%

1000 742% | 74.0% | 74.0% | 74.0% | 74.7% 74.9% 742% | 747% | T4.7%

1500 74.9% | 75.7% | 759% | 754% | 75.7% 77.1% 76.1% | 77.1% | 76.8%

2000

2500
3000
3500
4000
4500
5000




Table6-3-2  Calculation time of neural network by learning time.

Learning

Node6 | Node7 Node9 | NodelO | Nodell | Nodel2 | Nodel3
time

600 1.42 1.49 1.57 1.74 1.97 2.11 2.34 2.33 2.48

700 1.65 1.79 1.85 2.03 2.26 2.33 2.60 2.72 2.94

800 1.91 1.97 2.11 2.38 2.65 2.57 3.04 3.10 3.34

900 222 2.21 2.36 2.57 2.92 3.03 3.30 3.47 3.82

1000 2.36 2.45 2.64 2.87 335 3.61 3.89 4.47 4.18

1500 3.45 3.77 4.11 4.43 4.92 5.08 5.36 5.84 6.20

2000 4.56 4.96 5.18 5.78 6.52 7.20 7.14 8.04 8.62

2500 5.88 6.15 7.25 7.28 9.29 8.59 9.14 10.04 10.60

3000 6.69 7.40 7.89 8.70 | 11.00 10.61 12.36 11.77 12.84

3500 8.38 8.87 927 | 1038 | 11.41 11.94 12.61 13.94 14.59

4000 9.70 | 10.15 | 10.57 | 1132 | 12.17

4500 997 | 1135| 11.65| 1321 | 13.78

5000 | 10.55 | 11.19 | 1323 | 14.17 | 1548

FREO X5 B fREE, FHRERFNCE D A MEIIX, WO RS (1~13
) . RBhE, FEEEICEW TR SN,

UEXD | KEZMOEERE»EAELZERE LTHR, =2—T Xy U=
W&o TRUEFRER) ORI ROl 72 3 RS 2 R =R R R, 3 2 AL
IEOBLEDORMEZHY $8D  WE o/ NERER B A sl LT, IEHIIERDS 8
Tl % 7 AR 7R S % Table6-3-3 12T, /R LIZSRMFIZLL FORENR R S5
7o

O  EEROSBD RSP0,

© BRI R DR,

® BRI R bE,



Table6-3-3  Optimal calculation condition of neural network for aquatic product types

classification.

Number of
inorganic
components

Determination
rate
(%)

Learning
time

Node

Calculation time

(s)

Cu. Mg, Zn,
Se. K. Ca,
Fe. Mn

80.4

5000

15.48

Cu. Mg, Zn,
Se. K. Ca, Fe.
Mn, Mo, P. Na

80.2

2000

5.58

Cu. Mg, Zn,
Se. K. Ca.
Fe. Mn. Mo,
P, Na, Cr. 1

81.9

4500

11

19.95

ZO3FEEMELY . HHEICKEREER S G A EORE K /R0 8 FEEE
i, ~7 %o h, #Heh, BL, BUTA IV TA B B Y) BHWD
HZ ETKERND RIFEFE] IZOWTHBETAZENARETHLZI LA R LT,
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Table6-4-1 Discrimination analysis result by aquatic product types. [17]
False True
Product type True False rate rate
Fish 241 61 20.2% 79.8%
Shellfish 22 19 46.3% 53.7%
Sleeve fish & Devil fish 8 17 68.0% 32.0%
Shrimp & Crab 6 19 76.0%
Fishery paste products 12 1 7.7%
Aqueous living things 5 8 61.5% 38.5%
Total 294 125 29.8% 70.2%
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Table6-4-2  Neural network analysis result by aquatic product types. [17]

False True
Product type True False rate rate
Fish 289 13 4.3%
Shellfish 31 10 24.4% 75.6%
Sleeve fish & Devil fish 13 12 48.0% 52.0%
Shrimp & Crab 4 21 84.0% 16.0%
Fishery paste products 0 13 100.0%
Aqueous living things 0 13 100.0%
Total 337 82 19.6% 80.4%
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) 21ERL, =2—Fxy NI =2 X BT 21T o7-, ©DfEE-% Table.6-4-3

R, [17]

Table6-4-3 Neural network analysis with dummy data added result by aquatic product types.

[17]
False True
Product type True False rate rate
Fish 282 20 6.6%
Shellfish 67 15 18.3% 81.7%
Sleeve fish & Devil fish 34 16 32.0% 68.0%
Shrimp & Crab 22 28 56.0% 44.0%
Fishery paste products 12 14 53.8% 46.2%
Aqueous living things 2 24 92.3% H
Total 419 117 27.9% 72.1%
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[KPERR D B 46.2%.
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