


ph

O
L WY

waaw,

. /

d'ﬁ@’.}%(}’o}/
108 @luo g pole aid )0 byl (owle)lS 4y AT g aoli Lk

Olee

555155 9 loontaSs 3ad (ol (o2 b S o (SLONIE by s L suipalils
o it Wiz (5Ll LT 3l solasiuwl g

Lol asll

SLT WL 60l jule doxo 57 I PEP U [ENWE PRTT 2

)s‘b MLM‘

6ok ol3L ) dgame S Jol (BLibg s ol joudy

O g pulass

Syl plo

) oo (o

| b gazmo dung )l o610 gl lo 3>



ol

Lo y0bo 9 515103 Huy &

bl )0 a8 (SbdSogs 5l Ll aals jl la gluil 5 pelas s 5 LS )5 Glacls (b &
9 Sl (6,8l U lidog a5 uully poges O LS g ode S ol yo lisezg JL o
oly g a8 3 1) niwd ilodgy pl cwd wlo 155 )90 5l o D929 90 (pl &S > Lpivg o cwl (Lo lisl
095 Ohedl 5 5992« S35 ol &5 SLEjsel azsol ml i 5 53 51 5 (S5 al s9ls 0 1, 038,
53,5 Lxs

U5 e ol Slalig, s sod st ys> e slicn 05 o8 5k sS04z 2 55 5l
pO9= A e iy sy Slains Gliws Jol (93T (39S 5l 60,5 pid 5 aeiS ) o3l bagunl
eyl 55 B S asa L LS g pylo 1) 55 4T o8 (0 So S
L) laadasd 5 o mlaools SO, 5 plignmd Glintes ) sl e0aedS i sy B9 sl 3l sl 95 9
|y Girm i b Gdly GsSTE B Ol ] e (Kies (50 5 605 190 e 3l D9 plas
S (e

el 5l 5 5e y2les &
g a8 e el ale ialio 5 2w old Lioszs 6 obe hay 5l aS i L e adble Lol 4

D9 pilex; Jozie Joazd Job )0 0)l500

ST
Wl (o (o050 le A092g 9 WIS e (45958 5 8 a5 i )s (o slatese Wb 4



5
N,

U g 5o el Sty o) Bl n anell St o) a5 sl Bloae @

5 9l gl lacons (050l (B led g ailey 5l gt )3 (g 4T Gl el
pyare Olplb «ypax (] Gl 5 oMl 0,8 gy 29599 5 pOhes g iilen (3,155 1) 5l 3 T angS
w3y 595 B olial Gliadss s (0,8 5 el (Laogzg Jlasly ledgzg a5 (Ul o

L eolinl gasls o Slesj 5l Slo,ud plae jo a5 conl ol 51 3T obnl cdjin 5 ol S (g0
5 o 45 il il 5l ol coliad 51 Ll a5 ol 51 el o880 (6302 w3l o g o5 L
tinlsg o gyt el ilod pe s 4 &S|y slacilel Caodles § 0S5 o el 1y i 8T cule

oo yiSS L8 Clis g (duroun] cpmimo 5558 BT Gl o550l g ail) )8 slecal, aslul )
9 90gek dyd (e dese ()3 (S g S8 9 B e b oo daw LS50 oS 0l jule
9 Sy 00D e A 9§ 9509 e Bt 9 Olietiy o)lgeng a8 S oage | dllu; il plesal) Ca;
S o0 (S19,08 3529 ples b wisls ISy

sloasSs Wby 4 olias eaige GBI Clix 5 s 5balils, 550 GBI Gl pjuil 5 aslal 5l
)08 kB oo 5l 0ol 1985 g o uyd (e g Wog LiSal) mln o5 (s o o (LigsYs
S

phmai (50 39 45 05, (o) p e Cu e ool e j5ud GBI DLz pasez )l sl |
Elimo 5 pode 09,5 p i ailul plo i imen calails 1) 165 cnl (60,510 1Bl aeg ) oliSls o
e abss Jl el b 4 as (Jlus 250 @l S e 508 (Sism 550 BT Dliz aes )l oSty e
i il |, ol g ol cpoe Job Jlate wights 1 g 4l |, 55 JLaS ploogs liele ya)s
£l

Lol s 9 51850 e (a2l G050 00 1) i oain oS Slise plod 5l ilo ge 03 955 5 Lol o
mled (10,08 5 ;Sis ailosged (gL pitids

oot LB oz deg oty (olie lio 5 pole 05,5 (sl oliiolejl oy (rdginns S
ol 1y Sas LS Giseiler waige LT Gl 5 (6 0 Gudige @5 5 o5in
plozil Jobo 50 a5 Jlpe Y 1550 @l S s izmen 5 (hmd iy uiipe BT Gl 58 Cango S
Jbse aglas 5l 958159, Slides (Ldaly g asle 1) ;S5 JLST wsls o 4 )k Cows ol g
o Lels>

J/;{u



RV

e Lol gli2l sl sl gls Lolsm 5 Y apiis ol b cnaeds SlS 12 oole Sy luus
Pl 4 jocie yol red 45 aiten O 5 (Lo (sl 5 35515 5 59355,5 Bures) ool slaclamg: S
b s 5 098 g0 il g0 (o )0 (55l Djg0 4 aS Ceed ) (GuB laa, i b s o U
b ot s aslllan ol 3 a8 e Jpaome ol ke 55 e (S5 52 (5035 (slacy gl
SelS s I 5 /N0 Y Clale an o sl ja (Loys 0 5 &yenl 018 S e (giB Cu il g9 (5093
(Sepd s Shy cpSeill I Cli chile 5 gy paid jelie 4 L85 13wy 990 (b
chle g g ganail sl b eoliiul o piie Wiz glel LT sla g, olyer 4y (Su3slst; 5 loerd
001iS S5 5T 51 enlitsl b i dolims 3 (5,505l Sajelsd, 5 orliond (Sapd g VY il
94325 990 09,8 £ 3 (i slaJue gamaids (PCA) (Lol sloadge 5JUT izen 3 (LDA) (o>
JLDA (SaS 4y o Lol slaailge ob aseive 5 PCA Limgs L yuicio olal Lzl 5l oy 2,5 15 Ll
Gt 61 (S5 a3l 7 5 (Su3elsd) el 7 o Sed 2l Voalond slhl 7 Joll) el b VY
Al HMF Sloocs Shg aw jloolatal b (2V - +) Cliy cdale 5 g5 gamaib o 2o ol oolai]
Colon @l ey (Sopmd Caols dw i clile g gy andib glp el Cans a4 S g ol
Ao, g kil (eiSY Glaime S K0 oleewd Caols dw fpioen o LAY/ P L s Ay g (SG S
IPYIVO |y S5, glomsls cpizman o 1EVIED b Sujslsh, Lolem axiils ples s 790/ - b 3,50
b5 Lol 5 4358 sl gy (3558 o 5 455 5 o i gl 53l | Sled 08 55
g oolitl Jue )3 B @ et sl WIS o Jue (LB ladiges

o praie iz (g kel Ul doy3 0t o jgl wid i ¢ e s0lS slaely



List of Abbreviations and Nomenclature

a* chroma a value

ay water activity

A constant Pa.s

ABS absorbance mAU

ANN artificial neural network

b* chroma b value

B constant

BP-ANN back-propagation artificial neural network
C* chroma

C1 universal constant = -40.16

C1r constant

C2 universal constant = 51.60

Cp specific heat (kJ/[kg K])

CLA cluster linear analysis

CS corn syrup

DA discriminant analysis

DPLS discriminant partial least squares
DSC differential scanning calorimetry
EA-IRMS elemental analyzer isotope ratio mass spectrometry
EU European Union

FDA factorial discriminant analysis
FT-IR Fourier transform infrared
FT-MIR Fourier transform mid-infrared

FT-NIR Fourier transform near-infrared



FT-NIRM Fourier transform near-infrared microscopy

FTR Fourier transform Raman

GC gas chromatography

GC-IRMS gas chromatography with isotope ratio mass spectrometry
GC-C-IRMS gas chromatography combustion isotope ratio mass spectrometry
GC x GC comprehensive bidimensional gas chromatography

GC-MS gas chromatography coupled with mass spectrometry

GC-P-IRMS gas chromatography pyrolysis isotope ratio mass spectrometry
GC-TC-IRMS gas chromatography high-temperature conversion isotope ratio mass spectrometry
GLC gas-liquid chromatography

H* hue

HPAEC-PAD high-performance anion-exchange chromatography

HPDSC high-performance differential scanning calorimetry

HPGC high-performance gas chromatography

HPLC high-performance liquid chromatography

HPLC-ESI-MS/MS high ionization-tandem mass spectrometry performance liquid
chromatography coupled with electrospray

HPLC-GC high performance liquid chromatographic and gas chromatographic system
HR-MAS-NMR high-resolution magic angle spinning nuclear magnetic resonance
ICTA International Confederation for Thermal Analysis

ICTAC International Confederation for Thermal Analysis and Calorimetry

IR infrared

IRMS isotope ratio mass spectrometry

IS invert sugar

kK-NN k-nearest neighbors

L* lightness value



LC liquid chromatography

LDA linear discriminant analysis

MDA multiple discriminant analysis

MDGC multidimensional gas chromatography
MIR mid-infrared

MS mass spectrometry

NIR near-infrared

NMR nuclear magnetic resonance

P & T purge-and-trap

PC principal component

PCA principal component analysis

PCR principal component regression

PLS partial least squares

R universal/ideal gas constant = 8.314472 J.mol-1K-1
R? coefficient of determination

RI refractive index

SCIRA stable carbon isotope ratio analysis

SD standard deviation

SEL standard error of laboratory

SEP standard error of prediction

SIMCA soft independent modeling of class analogy
SLDA stepwise linear discriminant analysis

SNIF site-specific natural isotope fractionation
SNIP-IRMS specific natural isotope profile studied by isotope ratio mass spectrometry
SNV standard normal variate

SPME solid-phase microextraction



SS sucrose syrup

SVM support vector machines

T temperature K

TA thermal analysis

Tg glass transition temperature K

TG thermogravimetric analysis

TIMS thermo-ionization mass spectrometry

TL thermoluminescence

TLC thin-layer chromatography

TM thermomagnetometry

TMA thermomechanical analysis

TMDSC temperature-modulated differential scanning calorimetry
UPLC ultra performance liquid chromatography
USFDA United States Food and Drug Administration
UV ultraviolet

UV/VIS ultraviolet visible

o variable

L Viscosity Pa.s

Uy glass viscosity Pa.s
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