DERES:

7 &

B 10167

= =: 2016160039

WIXEH: OEmIdEhaRAssSBRImERE

(=g
-
Edl#FR:
75 :
FRRER:
sehk B EA:

A0S S

Regulation and effect factors of aroma
release from Stewed Pork with Brown
Sauce during oral processing

BHRE

XNEH HKR

R E S TR IR TAE

AT 5 R EREELER

A5 TSR 2016 &

2019 5 6 A




AR BN iR/ T H AR 5B

1 E X BARR AR i EIUH 25 08 £ 058 A I b (1 7 AL 1)

(31571861)

2. IWTEE GBI “BRYCHE A & 2 i ] S sk i THEOR N 57538

(2017205003

3. LT R AR BRI FE e AN FH BT 7 H - EAR P A ) et 2

G REBARNI K 577787 (041804)

4. TLI38 WSRAE T 5 N8 2 A B R 0% ot



R BIE = ER

ANFRE R T2 A WL A AR SR A NAE T T 5 F HEAT BRI FC AR AR ot
FORMR . RIPTRL, B 730 CaE s BN s, ARSI Hfh i Aside ik D2k
RO W TR o« XA SCIBIE FE 0 B EE Tk 1) S ARERAR, 28 e SR BT 7 5K

PR AN 8 A RARBIAT B IRE A5 R A AR

WINEHEREA

=P iR CONYE



OEMTEEFIRATSERAEREZER

1w E

s o e R A2 2% it P S AR AT s A e S B S R . B N R A
ok MEVRAESERINE R IR AR SR ARIE ORI, AGSE TR OAE T RORT A2 A WA 3T
IS5 R- B [, Bl AW FEBLERE S, Al 3 KR S AR, 326 11 5 M XU R0
PRI, N Tkt 2 B B A AL S M KR TSR AT AR

AW SR (B Ry 07 o) T i = o P Y (A B e W 2 O TR P ) i S /A b e 0
BAR . ASCLAZLRERUONBIE FURT G, R 50 DRI Tl v 32 6l D A S 40 & BURF T AR
ATE DL, IR [ AR AR B & U F SORT 3210 PSP R R PR B EAT A 3 A, A
W R ZL 58 RLEE AN R 1l N i B i) A ORI 702 S RO I 2, BRI TN 2 S 4 SR A T

LS AT, AR EH 4 NHBRZRF N BRER 4 BT
RS2 I S R IR AR 2058 A B K 0 & B A s A AR, X
SR N HAEA R 0 TR B 2L B S 0 PO B AL 22 SR PR 3EAT o i, IR TT I i AR 2
RSB MEZE T IER N LB BRI O SRR (1) %5250 8] 1 nE g 240
W > WIIAFAE R E VS (P<0.05) , (EASAURUEAAAE € I — ik FEZDBEA Dk in T
AR, BEE PHE ] R REAG, %52l IR B R E S E (P<0.05) , MHIEIAR TG &
FAM . TR ERE (P>0.05) ; ANFEFE I TR B 205 A & B R8RS A0 T2 7K 7
HEEREE (P<0.05) , HYE EJH@EY; {2008 Ry wERE s (P<0.05) ,
WA 35 PRI (P<0.05) FHEa TR . (20 ZLBRPATE s n Tk 72 Hh ) e i 2 & 2 S Ak
RGO R B B R IROESS, ERREER (P>0.05) ; HFTHER
TR & AR (P<0.05) JREF Rl TRaE: NEMEib el R AL b i s be 1
AW, XL H N T A A ORI R A EEAE . (3) RN R BRI
Diso i 8 FIRET- R /NEBEAS s 0 Tt R b SB35 THi (P<0.05) , KLRE/MAT R 5« X ” Y,
TSGR R ] BEE DN AT, BTt s il g - o v 2 HL Ok & 1k
IR A & B2 IR A7, e R PR E AW R, A R i R 88— PR
BN R E B SESAM . DN TAT Nyl S e R, B3R & S S Y ' -
ML S

2.25K 4 43210 B LSRR, IR R DRI R BefE A Tedlar™RFEEE 15
W HE A4, 2 I o D TR e B - i/ 5 i A St A 3 R A o 1EAT 7 11 1)
B AANESE I 7 FCRR B M I RE A4 32 6l AE AN [RDIN B B i 2 S B R MEAL S P BRI
Zi el E R SO & BIRFEI AR S DL, 2R G i A 0 & OB IO QDL S i 7 <
BEURIA R . S5 RR W] A URE U 28 B 7R Z0Be AL E 1IN Tl v ) & OB TR AL T30

I



BN, MEZEFEATE %, HEWEREERKINE TR &WATH BS 7 G A
L EHRS B RO, HESMEVRHIKYE (og PE) #iE, HEWEESBBII/KTHE
bz 38 MRS KR, FOBRMESHBE R (=0.856, P<0.01) . PHIE X%
(r=0.855, P<0.01) . BHFTHH/KH&E (=0.850, P<0.01) . BFEH/KI>EE (=0.836,
P<0.01) | HEWE 53 W& (7=0.822, P<0.01) 3521235 EAHC, SHERTE (7=-0.668, P<0.01).
WER AR IR TR (=-0.543, P<0.05) . EHIHMETEE (=0.644, P<0.01) 2E3F
FAHK . ZIRE DA SR IUE BRI, DN TAT S HRs E, 54k
W 873 35 [E4E F S e 25 ORI T & BRI B AR AE AT R N SAE I EITE ), IR EE JF 4% o
B 7K 48 R A s R R R

KRR LB, DN AUREG HERMIEAIEY; W

II



REGULATION AND EFFECT FACTORS OF AROMA RELEASE
FROM STEWED PORK WITH BROWN SAUCE DURING ORAL

PROCESSING

ABSTRACT

Food oral processing is a complex dynamic process of food properties and oral physiological
response. While food is being eaten, structural deformation, particle reduction and chemical
changes occur from the original structure through the joint action of teeth, tongue, saliva, etc. A new
structure-bolus can be swallowed safely and will be triggered swallowing eventually. During oral
processing, which induces the release of flavor compounds, and then in turn influence flavor
perception. Oral processing plays an important role in the release of aroma compounds.

As an “primitive state fat-dependent” food, Stewed Pork with Brown Sauce is the most
suitable carrier for oral processing and mouth-feel perceptions research of meat products. In this
paper, Stewed Pork with Brown Sauce was used as the research object to study the changes of oral
physiological parameters and the characteristics of the boluses during oral processing, followed by
solid phase microextraction (SPME)-gas chromatography/mass spectrometry (GC/MS) to detect
volatile organic compounds in the exhaled gas of the subjects. To clarify the aroma release kinetics
and effects of Stewed Pork with Brown Sauce at different oral processing stages. The main research
contents and results were as follows:

1. The panel of four subjects was built by recruiting members for evaluation, selection, and
professional training. The dynamic changes of chewing parameters, salivation and bolus moisture
content in individual subjects during oral processing were tracked and analyzed. In addition, some
physical and chemical properties of the boluses at different oral processing stages were tested. To
explore the differences in individual subject and changes in the characteristics of the bolus caused
by oral physiology. Results showed that: (1) There were significant differences in chewing
parameters and saliva secretion among four subjects (P<0.05), but there was a certain consistency
in the change: during oral processing of stewed pork. With the prolongation of chewing time, the
chewing cycles of each subject increased significantly (P<0.05), whereas the chewing frequency
was not changed significantly, and it was stabilized relatively (P>0.05). Moisture content of wet and

dry basis in the boluses increased significantly at different oral processing stages (P<0.05); the
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salivation was increased significantly for each subject (P<0.05), while the saliva flow rate was
decreased significantly (P<0.05) and tend to be stabilized. (2) The fat content and oxidative
decomposition of stewed pork during oral processing also changed: the fat content of the bolus
showed a decreasing trend, but there was no significant difference (P>0.05); the fat content
dissolved in saliva changed significantly (P<0.05) and tend to be stable at the middle and late oral
processing stages; fat oxidation and the change of fatty acid composition and composition ratio,
which also plays an important role in the aroma release during oral processing of Stewed Pork with
Brown Sauce. (3) The average diameter of stewed pork bolus apparent particle size corresponding
to Dso increased significantly during oral processing (P<0.05), the particle size distribution curve
showed “double peak”; Further, microstructure observation of boluses showed that the droplets of
oil-saliva was formed during oral processing, and the emulsion droplets size increased and became
finer and denser; In addition, the bolus at the early stage of oral processing showed a layered
distribution, and the reticular network structure was obvious at the middle and late stages. The bolus
ready-to-swallow possessed a higher uniformity, illustrated a relatively tight solid continuous phase.
Oral processing behavior can change the characteristics of the bolus, which in turn influences the
mass transfer of aroma compounds in the bolus-air phase.

2. Four subjects chewed the samples of Stewed Pork with Brown Sauce freely and collected
the exhaled gas samples used Tedlar® gas bags at different oral processing stages, followed by solid
phase microextraction-gas chromatography/mass spectrometry to detect volatile organic compounds
in the exhaled gas. Qualitative and quantitative analysis of the exhaled gas for each subject at
different oral processing stages with a discontinuous manner. Combined with the change of chewing
parameters and the characteristics of the bolus, the aroma release pattern in the oral cavity and
effects of aroma release were comprehensively analyzed. The results showed that: the aroma release
curves were found that the aroma release of stewed pork was always in dynamic during oral
processing, the inter-individual difference was still unavoidable, and there was a large aroma release
at the early post-swallow period; the ratio of aroma release was larger at the pre-swallow stage than
the post-swallow stage. However, the higher the hydrophobicity (log P value) of the volatile, the
more release of aroma at post-swallow; Correlation analysis showed that the aroma release amount
was significant positive correlation between the chewing time (+=0.856, P<0.01), chewing cycles
(r=0.855, P<0.01), the moisture content of the dry (+=0.850, P<0.01) and wet (+=0.836, P<0.01)
bolus, and salivation (»=0.822, P<0.01); whereas which was significant negatively correlation with
saliva flow rate (r=-0.668, P<0.01), dissolved fat in saliva (r=-0.543, P<0.05), and fat content in the
bolus (=-0.644, P<0.01). The oral physiological parameters of the subjects determine the pattern of

v



aroma release, the oral processing behavior changes the characteristics of the food bolus, and the
combination of stewed pork bolus components effect the aroma release together. While the presence
of the fat of the bolus can act as a solvent or “flavour sink™ solubilizing lipophilic volatiles,

retaining and delaying their in-mouth release.

KEY WORDS: Stewed Pork with Brown Sauce; Oral processing; Aroma release; Volatile organic

compounds; Swallowing
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Al

iff

SRR, R Rh 2 IR . T SR SEIE R B, JE il A B T AL
FE RN TR, R B RO A AR AL &, R M. Hrh AR iUEIE
BN F 5 Sk B RS2 AR DME TR A A SN EE B Dl h i S, JFE e
ARHE R S, 2RSS AR I LR R b O BCR A B, AR
BE R IR P JE 2 B (0 XU, 2 R R A R A Y AR T S AR JE R E . K
A B A AL DU TR R A B AL AR, X EEARAL RO R R RRAL SRR |
et LR Ao R RO TSP R A 02 A e XU R ) FE B R TR BR . AR SC 2T e I i L
X B i AU R TR

1.1 OfEMIT

B N T (Food oral processing) & —1~5= 2% 1) £ il 14 J57 22 A A 11 Jis A 3 e )8 1) 3 A
S AREN, B R A E Sk DU S RN LA A s FE PR e a,  Horb R BT
ZE P WEL I BN A B2 S e o3 W 41230 i D T B i A 26 — 22, BAR i AE i A
158 TR 20 L8 e, HEESErER A T KER SR, 1
JEhn TR LR R & s T i, g m A e NRIEES M 4 k. &k MRS 3L
[FAE R R AEEE R AR T RIORE kN AL 22 P 5T IR e, LT B R A 22 4 A WA )7 PR 485 ) -
M (Food bolus) , FFEZfR G . &8 I T+ N CBERE, 1L 0 EiEkke
J&, BARTT 73 AR LA B

1.1.1 BmBD MBS

B RS E B AR E . B AR S 8 A A AN 2. WA ORGP R
d BT R AR 1, B B L Tl T A AR, At s n L Ab 3
By fap B0y [ R B o AR R R A AN R A%, AN B IR Y ) 75 AT — R 5
(R N AR B8, e g AE DI L BUE TR 5 B R RO, AR AT F R LA 45
PR, HLAKRURL 7 il MR R (R LA D JRAE S Sk MERAF IR MR ST
R G IIRE], S, AR ERET, R R, TR E R
JRUERA) 5T A2 I P R RE T

BRFEA T, PR CFAEE IR IEIEERT 1 5 e S5 4 A A £ S S5 R, IRl
I3 i R/ INRURE BT i RIURE AT 5 i S T 7 2R RO it AR NE AR OB WU A7) (K



1P 0 3 R F 2058 A A OB BRI AR K EL R i [T 3R

YR AT FERE MR, AR T R A A I AT N, SiA4h, DN LR, &
e — R IR IR WS AL, 58 N EE VR B it BURLE 17 76 B A F B R i A, X — 20
A AW S AR B DIAR G o B S5 A RO RE B A 55 L bR MR AR (e DI 5, HE
UIE R 1 o 500 o 3 RO AR A B AR P OS), a] e ik — 2P o A ORI,

1.1.2 REFRSEH

WL Mg o v B it R IZ AT O B ) 1 e 7, AR MR A 1 T B ERE ), B
A ERIREF . [EERNZ, ARNEHREEARKRZERE, H SR gi
AREI R, I R £ 1 A S B - B RS o MRS T SR AE B R R s i R R R
7 EEEN, BB AS A o Bl V) 20 A AT Y R A BY 04T D T AR ST AR R
di RN ), MRS S R SRR, VRO UM e A i i TR AR AL T S R
IR — SE B R AR B SN, TR I B R A5 A, AT G n £ St BURL AR . R, AR
BRI SO R —E e T, U aiatn AT . Ak, BN
TR P M A F R R A, X B A ISIE I 1B BIK 7 & B Al A B AR 2 —,
FLATA i B K 2 By o MELE i U0 80 R 2 i v B8 AR i 1181, i g XU 731 )
RETSCR EFT AL, R 11 AN 5 R o f) OB TR 19200,

1.1.3 RHAEBES%E

M), |RLEEE T, JFERIEE MRS RFE, KA 52 B A fid
TFIABHAEET . B R IAE FENE RS PEAN RO IR /N AEN 2R SR A WA R G BE R 3, o, B9
DIVRIAL AR P52 1S A M £ A1 A WA P EE B DR 2, 18 T AT 010 i A WG 58 v o2 A WA ) ke B
ppneal; Sigh, GHRIK & B ERIRAR Y RS, WAl BT, R
e i E A ) B AR G 2 — 2526, RN R 7 O = A B R B, WEREY Borl &
BB, RO E A O B FEE R S Ty, R T 2 4 38 3K B A Wk T
7291, FWARE /7 50 IR EARAN DG, A2 BRSNS, IHIgH B, & R BIYIEAR
NE, BRI R R A MR, KBERZERN, RREAR e 3 A0, XX
R 5T FRIRETBCHR 7T B8 7 A R o

W ERE R, Ko B CHasER, BV IHA — 0 8 St BURL IR B L Tl R e A0
06, e PR L S ORGESE R TR A A 5 (V05 B T8 1 ) e R AHORS T i WA
Ry B B 06221, MR ke B AT AR L PR o 5%, PR 1 2 B89 RORIR IR B2,
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1.2 BB

R R i i i L R R 2 B AR, R R A AR, A& L
S R A R R T a2 ORGSO B AR E R B ST TR 44 R 1 o R T B
FUE I TG N HgEE] . BT EWel BB s, Ed e g i, #inis s
JAIRAL PR THOE Y AH o A5 0 R R e b X R R R T, T R A LG &)
(Volatile organic compounds, VOCs) | MBIz 4 21 171 i oh i 28 SR, A0 i M e ik N
BT Bl A (R R 52 AR, e 2 T B T A UR AN 638, R R 1 R A 1 ORI
)3 P IR B2 e A OO, T & e N s 2 KA — RPN B AL A8 A, XS fp L[]

VRIS 1 T B A UREG. BRI, B AR I TR & OB B0 — MR B0 AR, s [
=R IR,

1.2.1 O ESBERNEZE

AR AR, EEBOR TR (SRR B340, dngr i RS AT
BEPE . R RO AUSE S R RN B i o B R o 1 s PR SE EE AT s & Ul
R RO, EH R ZMIERDIRGHNR, XL VOCs TERAR, H5Kp1 (EAMR.
ZWESE) A ILAR Y B AL AR AR TRV R R AN [RI 244, e 2 ORI ;- Sa 4k, %
U A A BRI BB 45461 QI ok 3 e Yol 7 AT M VAL 28 o B P TS0 A % MEL Mg A0 1 WA 5 1
F) B FEOMERE TR E ST .

1.2.1.1 BAER

MM ESEVREB R ZBONE A, BT AR MR, T2 a5 R iR
P 23 11 s P R TS0 14D 3 P ARV e (1 L IR 90 3 Wt 356 ol m il o L 45 i A8 Ak X6 VOCs
(YRR TS A s M (-390, 4[] 7 3 ¥t RS A A, 114 308 5 R0 L R TR R o 17 308 6 B 82 v 8 XU 23 1119
TR TSI 5 IR JCRE P 147480 il i g 2R P55 A1 P R0 B SRR O™ AR o . — BB BF ER I, VAT
(1l 5 sl A P i o} e SRR I S S, Tt T 90 N 5 DR 14 5 P P il i A P 7y
FISE T, BEART VOCs TEZET HH B9 8L, &SR IR s/ b 1849521 5y 4k, i ) — &
25y (N anvs R An A AN AL D AT DE i S5O MR A R A BEAL A S A SR R MR K M VOCs (1M
W-2 SN BE, TEVDERAG K BR A RS- FSAH AR . TRITE RS (D R IR
MUMAER, MR, 5 T, SECE SR PR AT DU R34, A5 3003
INY Bk R AN, TS ECE R (3 R MR, F Damian Z5MIZ5 A VER 72 1 68 S 6 0 45
P AN ZH BSOS 1 s n Tk F v B SORE T ), ASTRPIRES Clnld gy = AR A4 FHZE i
BREIRBE AR R ES . DN LIRS, SRERNEANE, & RN
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BE2 AL, A LA IO BORL A0, (A ZE I, R KBRS EEIROR, &
ORI 2 5 3 B0 BT R S S

1.2.1.2 #REAEVMER

FERmERY, FRUEWARS T2 KAEAFRBME B, 2 Eh A<
A BORT 47, X AKH T VOCs HIIERAL A1 5 o B0 B9 R M I o0 A8 i 2HL 90 BE S T i
I FMEAER, SR FSYZ S, AT i SO s A KPR TS BRI
TR TS B KRR P VOCs BIRURBES, i, eI S AR IR 7 & & 1 9 3
B, AR BB AU 2-Blid (log P=1.73) MR LAE (log P=2.83) [fs&E (HhZk Fmmf)
KT MR HE W b iR e & (28 R TEAR) 550, F Damian 25040SSISOAS [ IS 17 & & (1% 4
HEAE DU 0 O R o B XU TN, R ISEIR A (Bl Ol RIS MIRES 44
NEWi & B2 MAHIE; ok, NEIWT s BIAE FH A 2 ORR E K 14 Jo A [8] 1 2 S A & 0 LE B W i
T 5 BB SRR R s B8, B0 2-F 8 (log P=2.71) , {ENELIEh0 T34 16 4 5 22 Hh (% BE 7E
ilgrh,  HAEF RS B BOREICHE 2050, 31X 2 RN A A B W08 5 R L AEUAH AT =ORE 2 T 1)
B REAME T, BT EERAS VOCs I3, FFiZ&52m N BRI, B, Bk
5 VOCs JLFAETK, S s Igifsg AR, i amd o &F TR st A
FhARiAH, B B AAHP R EOKRERS, IFEZENE RSB . A,
B i PR B BoK A S Y AN EE B i 3 n] 5 & S i AR AR TR FHUASTS8T, S T B R )
B R, KEBRSY R RN R B R =Y, AR 28R K24
FE 2511 & R AR & T W ER B 2 B0, /KA S )t RE 0% i TE B AR « 8 mih E El
HITE T A LT 500 VOCs [ £ 6163,

1.2.13 ZREFEEHEHSY

ZARE AR BRAFAE 2 52 s i Tl R b & SO I R 3R, 0 s A ORI AR 2
SHHAT T LRIARLS, EEARG. ST MRS R R R L R T O
HRE, DL EREEE A RRGAER, SECZRE RN ESRBUFER KA ESR .
SHAb, T L R IR B 6 70 %o R R IS A SRS TR SR R o4

WHIEAT N AR EIHIE S A (NS R) . PR IR MHIE AR Rem & VOCs [3E
K, B AR R I NE I Sl 1T 3G 0 46s.000 - E g AT N AT BN R ) B S AR, RIS
FEROE 52 63 BE R AE O g sh AR O . TEIEHE A1 & SR . v, S8
Ji IR 2R LA 6 R S M TR, (RS R TR B PR R WAL, (ERLAR A £ S A
BRI AR AR OG, AAEEAMRZE RPERY, S5k, B RS & HR A S 80 MR
HEVMRIAAN AR, A2 VOCs K& e,

WS 7 VR S A O B SR AL MA ZE R R AR R R, B RFFCIRE T UL 300 44524
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VMY RIS AR A R e R B 0 NEWTEEOKAR 7T SEE AR DL A S O
WA GBS T I & & BN ZEREIE 1-2 DEE RS, MR D) R I A & SR,
fEHRRAE — B R —E W RO, &SRR E G, HYURER 2SR
KIANE] o 5 B 2 MV 5 W & PSR IS YR r CanlE s i e iiess) =5 &M
Sy AE RIS E R, AT 52 £ i (R B AL 2 M S5 1600 TSR A2 XU 7 R TR B A, T 1 R
WK 173 #1820 T MV A e IR MR e 52 A4, PRt VOCs 78 M HH 10 8 A A 1 o £ o B SURE T
(R S HRLO0T01 AN [] 52 X3 MR P & e R MR VR AR A 70 I B, 2 SOM [R) B i AE AN [R] 32 1
U 0 ek A v () OB TR 22 ) o — SSAE FEE B 1 N AR B Y 5 N T M 00 7 ORI
M S0TL720, e T ()R AR TS I EIPE T, W AR R Make . DR B FIRE T
H, N TMEBON A SOREIUR F2 M 5 N AR B AN [F], 3K AT BE 2 DR O A AR MV A7 AE Bl U375
A, MBS E R, PHEE A AR S R AR AR, s E AR, R
Wi 442 R 1 A% J5g DR -6 771

PP T 3 T 05 T8 308 e ke ) 52 X 8 s 8 1 s b ) e AR l 20 i 7 SO
JEL, DR PR 32 A 22 57 ] R B B OB TBCIR AN L. i, EM RIS T, — 4432
A LA — A3 P I B AT R, AHIE IS TR] P, LR R4 R MR B RT e 5
— MNP AEE, Hanaoka 55 A8 | GC-O (Gas chromatograph-Olfactometry) I & 5 M %2
B PCE AR, B BT C il B REH E 2 RSN, 1C Trelea S5U7NIE B S i vh 4% 4k
B W v IR AR T 9 % S A A 2 T R PR RO R B JT 55 . F Damian 258 H44H1 M
Repoux SFEOME [ 0 TR MR AR & sy, RIMARIS AL BAFAEZ 7, IR MR R MR
AR R R 22— B AT H S EBIE, Fs AT DU AR A SRS B = 2 4t
I 0 I S e B s o7 I o L = T AR A, A AR RS RERE FT T RIS PAT, DT 5 M P W
A S E YR8,

BRI TR, 2 AR BN DL S A B ) 20 B SORETIE ™ A 5
W, —7J700, HFWRKERE, MNEIEF LR IR, IS N AR E; 5
—J71, BREH VOCs /b B2 RN/ S, BRI & B E. R Ruijschop
EE06IH K G C Weel ZEB3I5 R AR 5 58— IREAL C “FMHIER” D R RE RIS — 1G5,
HAE RS HE = Bk, FREIES: S B ARE SR BEE eI, L Boisard 55
UAIZE T QI I () A SOREIBOEEAT 7 A I R, RAEZ I WRENER 320 %, S B S & =R
B B RES SEARIE (A B SRl 4 R AR Z (A7 AE 12 2 IEAH C (7=0.566,
P<0.05) o 534, —UEHITFRRM], ANE 32 A8 A T AR AR S A OB TR AT REAFAE 22
FB851, M Repoux S5POIE [l A G EE BEAT RN LISy, 8% 2048 A W AT By BORETSCHS 52 22 1) A
BR <R, M 2-F R AR A S i BORETIG. X AT RE R TR AU & 5 A B S HUR AA BAE H
FEH
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PR HE PR &~ S e 5 DR EAE TAE A o Buettner 55 A BSIHIF 5T
KW, ERABTSNEMRERG, 30%-40%M)7E B A] LS DR E K A EAEH . 5
Sb, RGN OERINEZ G, —EEErREY (DERE) v LI d e R, JF
TERTSNEMRIEREE A, REFSAEWAT DRI R, 2580
[l w8200 AT FERIT, AW S R T A5 B A ol B B0 2 B A IR I 5 2 4 o i
nesel, £ R RE AR AR 7 & R AT e P ECA R BB R, S S A ORI

T MERTEREHE R EAR, WAk 2w B88, g 7 #
PRI R I8 MR ZE e, A AT TR A% 1 7 G428 1] 3238 B MEL MG AT R AT Dy 841440, g 3 b —
SerF 7T SR B A, 0 N T i SORTBGEAT IR, SRR i A 2
R B AR AT AR O SR 52« S Leclercq &5 B9V FH 5 i 14 L Mg A1 5 MRl 32 X (Imposed
chewing and swallowing pattern, IP) A1 H H#i: (Free protocol, FP) 43 7%} 521l & /NH AT
AR TN B, (B 45 S B, St ™ i 0 ME AN 7 MR R O A B 38 B AR 22 e % 1T Aprea
S5 NPOVERIE 5t B A AE MH R I A% T O 2 ~OREIBUNS BRSBTS PRI 2 05 38, 45 SRR W
A8 P 9 1) 077 58RI AR A S A R B 22 R R 9 AN B |07 R 5 B3R 5 R0 T 52% 4
32%) , IS NE SR Bk, RARIEAT T H S B b aam s R 9 = .

122 OFEMIZRRhESERARSGE

1.2.2.1 WO RS

BN O RS R VP HIEE S E, ATRONIE R D IES B, TikE MEZE R IE )
T.H. S.M van Ruth #1 J. P Roozen® At th | —Fh s i5 8 R 48, FH T+ @ABUNT DY == () XUk
FETH; Gaélle Arvisenet SEO2IVLTHEIRY 1118 5 48 H 158 I A OB R IBRAAE J0RE 450 /)N R A
B RGBT B 2 4 K PEG s Brauss 8300 FBIA O RGERTT 1 52 OF T & ORI
HIA 2 Kathryn D 5041 7 —F ) & 5 &AL 2% (Retronasal aroma simulator, RAS) K
W FRMEVR . TR AR IR IS KRBT SE M, I B DD RAS 20 5 S b & it 1 B ]
R B AT beA . P, (HIHGE AR RE E I E S OIS & 4tk . M vine, BalE it
B HATA] A I/ S B B S AA R VOCs 38 B2 AL A BT 98 N A4 A 332 0 2 ORI 5 M0 (18—
J7i%
1.2.2.2 BMESREAI T %

i A LRI ERACTE ZAR A, Bk R rh sz F O R RO E 2R, Xt fiife
MATTHECATION 1 b VOCs BB EAIZh /1% ST, A%F AR R ERE R
W& ( Atmospheric pressure chemical ionization-mass spectrometry, APCI-MS) PSal i 7552
N JFi i (Proton transfer reaction mass spectrometery, PTR-MS) POZERERY 2 (5] 4347 5123, S
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MR R 2 SR ) VOCs 284 . IXPIIIEAR 15 Y2 H Soeting A1 Heridema®"15] A\, BLER
B s v MK A AR R TS ) T B ARl o ARk, EATR i N T AN F R B AR
BRI A7), A Tarrega ZE00Mg FH JJLHE ] (Electromyography, EMG) 5 APCI-MS 4541177
2, RIS S 30 5 & SRR S & F Damian S48 ] PTR-MS & AR i 5 &
) 2 HEAE R ) o R PR TBOR R T3 30 DA R 52 B FH IR e A= HE I I LR A 4% 5 )
B N Blee 5ERH] APCI-MS BT 1 AN RIS BL0E IR (Y 111 )i N R VDRI 224 s A Tarrega
SEOMHAE ] T APCI-MS -0 58 AN ) 8 7Y W () A OB ORI o 3K R R ASC Ak O v g .
N SR IR S PR A R it 1 — MR FE R4, (52 APCI-MS Z G000 M ik B KA
BRI BB = A S R U BHIRES); PTR-MS R W) BARFAE 5 1o LU AS R %A 70 25
AR, B HE AR A R ARV BB S P AR AT, TN B B A 7 1
B F AR I BB OR AT 78 (R 139-1001001,

WZ N SR A e M 5k &, PLse IR IR . B Adeline S50 & /5
FS 43K 3E B (Retronasal aroma-trapping device, RATD) W8 7 B AE 1 B ik #2 H R ) VOCs,
I a8 3 ] AH R B - SOAH s/ BT 1S (Solid phase microextraction-gas chromatography/mass
spectrometry, SPME-GC/MS) il 3#7. 5 PTR-MS 5 APCI-MS £ AR L, GC-MS #ill
ARAENE Bl 91 10) AN S B SR TECH I (8] 20 A, BE RS AEBUIR/K T 183 VOCs;  E Pionnier 55M°]
AT R T —Mo5ik, BRAEHEBE I (Atmospheric pressure ionization-mass spectrometry
API-MS) 5 SPME-GC/MS Rl  JFxt &5 R AT LR EL AR 478, AANESEIN) 5 UER B
MH M A H 2 SOHPORE IO VOCs W EE AR AL,  [RIRFIESE 1 /E SPME 214k %) Joi i) A A7
FESEF W TR, AN SUAE ] Tedlar® R A% 22 U8 AN ] N HE BB HY <A, 455
SPME-GC/MS & MR B A NG BT EtE 2 b, 2 AR LR A i A 3
T BT L 00310652 73 i MR B e V5 GeAR 1071090, H R B A 45 & U5V B R A 2 it AN
Btk Schwoebel S5O ] PTR-MS X 321X # 12 ) WA K UBEAT 20, I 5 B 2l 7 2
LR, FEAFE Tedlar £+ FIIFIRCRAE . SPME Tk 4E . 8L GC-MS 7 BRI % e . 4R E
i, 7 A Fa e AR B S H0 E], PTR-MS Fil SPME-GC-MS & 45 B2 (6] LA [ 45 B A G
Fhh, B BERAE . B WA BRI, XS PR SRR AT AR
PER) VOCs A RSB & A, HARA TR RKZ I, 856 UMt/ s nl 3 i<
R o AT S M E B A AT

1.2.2.3 BFAXNS

VF 2P N R PR S S B0 0T 50 0 2 TE N R R AR R R 48 B AT I, TR N T
AR B il O R I A T R I T R R 6 A ORI B s e 0L US-UST - B i 40 B s N T
LR SR TR i 22 9 TR BOASTIOL L i 16.14.20,56.107] |k Fir(5.18,S3128 - AR /A5 ffF 5 {off FH) L5
B3 b 5 ORI 70 T sk 2 v £ 7 AR IS 1100, S PR e PRI ot 1 N A ORI

7



1P 0 3 R F 2058 A A OB BRI AR K EL R i [T 3R

SRR, AU AL B A RS D, ANRE A AR A Tl N R R i AR
R 3

1.3 DAL A A E AR O BR i T & SR 20

RN EESRN TR AR S RENIARE. NESH, dRRNCAAHR2E—
TH ] BT B ) KSR, TR AN AR R R R R SOk &R, A R B RS A A4 I
(R B R AR 20, fp— 24 R INEAE — A TEVE S I “LRNIE T, B PR R A
LRI R ML TR, R RAL TR £ E B s 2w, e E i E KLz ag,  #ARGiA
TARERRHRT, “—HRABRAL, FRES, BRBRPIEE, TS PN
Rk, MEEMEREZ IR REH LA W, PEB—ER—ERCE T MeEn—TF
T 7 U2, G, AAAE, KU EW, MEREE “HEARJENEE, K EfE
BIEER" WU,

CLRNMRE L | HIBRIR S e, 5 i XA R R L 77, (H KA ) R R 2
L, —E MR LR NI LT T84 - “Bs s T, BREFUKHESK . ok &
FRONEET, \MERIFHE . WK T2, KIS YARE. EIMRATFEE, WE
KREHIE. 7 RABEIHEOFELT KRG EIETAB A H R B #0405 0231, 20
BRI BN T, T DAL P RE S i 1S B LR s o A 2 BRI E . LWL 2 ()
TR AR IR R, & A AR R B A G s AR N —Fh “ RSB
WAL B, RERNEAFERNENE, AIEmRERGE, B BRI AARITERI2Y, K
PR ot P XUR T R (L R B TR BT R4, PRI rhas in i) & Fhofkopt . & p k& ]
DA T 21 58 AR IR P IXUIBR 1251261 sty = i 0 56 20 0 PR 10 s o S F2 A o b 3ok 1 Jkdt AT
THEF, FEHfE LR 2 B Rl & T R 1IN T BRI 7 RS 2R 2 Ak [13.26.127.1281

AL, ASCRAZLRE R RE S, 520 DL BT TH 23, 1 Tedlar® RAEES 4
AN A TR B B R SR R 2y, 45 A SPME-GC/MS 43 #T VOCs 1 B T8 T Il
(Breath-SPME-GC/MS) , DA B b M3 AR 15 I TXHE AR UAER, e 10d 72
Hrn] RESZ M AN BE A SR IR 2, BB AL e A 1 s in L AR R i & SR EON A . 41,
AR A S BV E - LR N R, AN T ARSI SR 7T Th & A SR D (1)
H, AT e AN R & AR N T R v i ORI /) 7 B85 Tk 2k al, BONAT R
(bR AL A Dol Ak i THAE T 1 2% .
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2 MRETEE

2.1 ¥

MG RARA CERN =08, WAAANN 5-6 N, BRESMENEIEE A « &
B, . KR BER. B ETL (CEBRZJT) . AR, B (EEH e . kg
W, BTN I R I (S6CARRAIL AR, dERURE R E TR AT .
2.2 FERF

99.999 % &<, HaM T ¥ ER AR s ABE (EBIEAD , (L ARVEAL S TALERA R C7~C30
IEMEEe bR FE, 32 Supelco A Fl; 3 CUEHFRE f Sigma-Aldrich A F]; AlE. K. =& H
Biv FEE. WERD. RGN . TEKERIREN. K OB, R B, BER SN, BEREA
AL SUAREN. BUTEERE, N P A H A .

23 FEURFSERE

F2-1 FEAABE A

Table 2-1 Main instruments and equipment

AR B A4 TR

S

AL104 HFRF
HLT 7 M k1 PL203 Y
FE ) C21-WT2118 HY e pg b
Testo 925 HALIHIHE FA A I IR A%
TD-4501 %Y 2 L-Tedlar®¥FE 43
— RPN R B
It Dy e e
A FEAE
H B X TR A
Agilent7890A/5975C B i Bk X
FshikkE 57330U # SPME F-Hi
57318 #! 75 um CAR/PDMS SPME Z£Hi 3k
HP-5MS E4&H: (30.0 mx0.25 pm=0.25 mm)
20 mL THZ 0 FURE O
BT-9300ST ¥t HLEE 43 44X
SER148/6 M i il 7 1%

%t -+ Mettler Toledo 2 &)

HERF - FERACE (B AIRA A

AT FL AR G A PR A 7]
A ] e £ 4]
KRIEEFR ARG PR A A
KRIEEFR ARG RRA A
FRSR BT #s A PR 7
g ERECA R A A
g ERECA R A A
F[E Agilent 2~ F]
B R AR A R A ]
B RS A IR A A
[ Supelco A H]

% [E Supelco 2 A
FHRTT B R PR A A
B KM VELP A 7]
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UV2550 L40-A] Wttt R v H 4 Shimadzu A 7]
Allegra 64R 415 5L 2% [E Beckman /A 7]
FE20 % pH 11 MR — FER 248 (Rl FHR A
RE-52AA H e 28 K% W IRAAAES
FW-200 /=53 /7 R #F L JE 3 R AR A PR A 7]
S-4800 37y K S A FLE HAH LA F]
E-1045 B8 Tk AX H A H 32 ]
Free Zone 2.5 ELZ A5 T 1AL 25 [# Labconco A #]
BCD-215KALM /R 57 H74 AR IR B A IR 7]
Nikon 80-I 1F & & {3 H A8 A Al

2.4 ZFENAREN
241 ZSIREIBEHE

5 8 R SERHAT IR ANE RO (P, 320 141 53 32 20 7 2 5 i CE o i se e 1 i FA
1, HEOU R iR AR 1 A2 BAS R A

242 ZIRETFENFE

RGBT B 5 S5 R R IR E DL SR NFE R F I, 858 AT ANE, % (]
a R AT SR ) I iR Tk, diE AR E TR R A S GERLM R —) , Y1 RIL
MRS 5% . WERE LA MNMERRA OCH O, S |ER « RaE>IH. WA &R
M AT B LA S 2 5 AR RS R A N BEE . (#RORE SR —B R, ZLRFSE AR
PR AR . o ot , X RN 225 N 08 FFE I R A, S
SIS B B BUR A S . B2 5 N R R BEA IEFE N . HEREIREE
GIBRAT LR A I LI 2 54, 38 G X) 21 )08 PRI it (i 57 B0 DR SRR R S B i 22, DAJS B ORAIE S
WAERWERE, WHES5 N NERHMAERH, EASREHARERN, WAEESS
KKK, FAh, FEREZS5FRAE I, A3 5N 0 H A T EXSHR A EN
REI R, N KRS, R RERZI SLI0 45 IR .

Z: M GB/T 1629.1-2012013% ¢ fH 5 SCRRIOLBURTIR 7%, I 2 Tk H ) 10 42 53 Y
SEH 4 Z%2RE (B =1 S 53R 2R EH FRAE 2026 & %, HAREIRE (BMD
7 19-24 kg/m?. FRAZRE D@, ANMee. R, Hgremmm s, AR mint g
REJT FWREE ST MR 3o AR 1E S 5 ARSI B RS2 BURAT AT X, B ERIR
SIS 4 AN 5 o R BN T DL IR
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2.5 ZIAEFRVISEE SIS

TSt 0 I BT 95 5L BT ST, LA 0 R D 0 AR LA
52, TR 2 AR A ) ROV A I T3 5, T A D A X 0 A 2
RIS, — TR A 44 S R (1 SRELB I 75 WL BEDIRE DL S -4 2 IR
IR S AL 537 A S WAL BE 2 S AT U RE S SR, RSB S
B R A SRR PR 8 ST P2 I N 5 2 6050, R MR 5%

SR FACIFTA T, XTI AT B R SO i LRk e
AR R H OB RN S, 2R W AR ST 90 min YR €8, BV SE 00
Foh, S LA 9 BRSSO 5 s RO ZLRE P R, VE R E DL
SR o R G 2 0 S5, 6 PR 6L 1544 2 40 ELOR 75 ] M B K
TR I, Te) LU IR OB 6 02 BT S 40 D 7 2 BT S
BB BT BRI, S fE SRR o 5 e 0 BB R L
RO B SRR H .

2.6 TEmdlE
2.6.1 LIIRAREMAVHIE

SR AT B LA S HU X HE T2, A — P ARR LRI T i T2, AR
S8 BEDNFTR I T ERIE LR . BT B EAER (kg Pt
Ja I (3.5%3.5x4 cm®) , 150-160°CIHIYE 2.5 min, ¥ (10 g) « 4kl (4EZE20g. FH 20
g. B 05g. KB5S g, HEE 5g) MARANBEILD 1 min, BIAEE (50 g) FHH4S 1 min,
IO Bl 80 g4 JEFL 40 g 4R ARE 50 g) BIKD 2 min, MIAIEK, KKBEITFEHC K
JfiE 120 min, MR 5EEE G KK 5 min.

FEM AT, UK AU AR, BRI BRI ERR AV 5544, VIL B E, KR
I 20x20x10 mm® FIAIER (5.0£0.2 g, AEJELLZIA 4:6) o SZIGHTH 300 W HL R B& K In #k
5-10 min, VAPRIUEPH AR o IR ORBFAE 65-75°C 2 [ .

2.6.2 REIRARFIE

KA AT 2 B 2 A E Y BRI E BmAERES GERMRR"D . AT I EDE
TN AR TP LR A B BRI AL TR DL, o b S50 BER A2 H T RHE AN AT A B 1E,  JIFAE
AT I TR Bkt R B ], DR AR UIIRIANTE S Uk, AR KR 1
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5% B A BE SR (T e B M VR A W B TS D o R R A B A R, 3k T £ B R
FEAEROR RO s USR5 SE R H AT I E S A, DA 1E 7K J3 28 R R e R el A FH 2k T s i)
Jasm s R, A e E, 2RI NE Y DR E 2. FEAN R i TR B,
R4 SR AEREAN I 8] R 2D PATBORE 3 00, BME (R E G IS [R) AN 2 min, BRRSEIE A
i 90 min.

2.6.3 MESHEARRIRESIF

2.6.3.1 Tedlar®KFE4R

WA, AT SE I AR i WO 7 V25 A2 DR ik =R &5 SRV A 1 5 S SE MR 0, IR
USSR AR B RIFHE B, DUORIESE N SRR S5 R AR e H e RiEUscse
B SARRE it AR SE , T 7 LE WP AUREAS o 45 R 8 il O % B o ASHIE FURR AR AT I S 40 45 SR O
BIR) 2R 2 L Tedlar® KA 200 B REARBEATUAR, Tedlar®RAEAE B AT LA T4 A

(1) BRI (PVE) MBI R, Ho ks e L e R -a Wb i e s 20,
Fir LA Tedlar® XA 2 B A UL R ML= YE . DURRBRUE Tt Pids b bvafig e, fE% I A
2R R 0 5

(2) REFHR, FATUAFGIERAR S, B SIERAE BA S B, 6e% 2 IR ES A,

(3) AR N-20°C-110°C, ok [A) iR & VA $5e v 2] 200°C IR AN 2250 Hoids BRI 5

(4) WP AN S ARZIE IR, B RSB E M, AH SRS I A7 1%
KA HAE Y B R E AL 10 hi133);

(5) HAREESEFEANBRE T, AT 70700 B T W OUSCER e SR BORE, ELEURE IR T T AL 1 B
Gy T, AP AR ARG Y

(6) 5HAERIF I E 7T R E, 5 TIEBEA e, EAR 2R AL A 2 i

A5G

2.6.3.2 EHEES

Tedlar® RAEASAEAE AT R b AT — RAVAEEE, DIPRRTS 58, By b H A iS5 R i 4enT
SRR SIS AL, AR R E A .. BAIE T

LAk AEICRA SRS AT R LB FRREER, ZFERARARSIFER
ITFT RIS R B T ST R 2. BN 60°C, BF1A] 180 min, /&4 BRI
BRI 10 J, DU TR AR N 2% 5 o B b 2 IS

THPE: BRGNS T, SRR R B TR (LR
B A/ TEK OB REE, ZJERARARS, REESORIIITFEL FET 60°C
ST RFE L% 60 min, (LSRR E R . R FIRFE 2-3 W%, ¥ Tedlar® RAELS

12
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B AR A S A . 2R FRRNE, FTJFIIT, 76 60°C FHCE 180 min. /(48
WFENFRAE, #E 20 min S T4 P, ARIIE SRR S L0 75 He S I FE 09,

2.6.3.3 FPSREARE

KREEZHT, ZAE O TRAACRESTE, FEEPmAMERED GERLME=) .
SERG AR, B4 32 TR PE I I A I A IS TR CAE 100% PH g/ AR 8] (Te) o AT
B FLLLRE A s ok R vh B B ORI 0, 2 BB X1 B S5 PO T B 20% - 40% 60%
80%-~  100% PH 1%/ A B[] R {8 F AR AR SR ISCER T AU TR s R 4h, N T i
WA 2 Jig R AR R TSR, R SRR I [R) I — /N PE I, OB B2 M sk . Sk
R ER R, UEI 120% 160%- 200% MH g/ WE B 8] 2 (00 SR AT R EE . 7RSIt 72
FHRH AR A4k 5L, DR SSHBHE 27 A 1 22 s[RI SRAR 3238 2 1 s AR A xR
Sefr b, AR DN LIS AR R R AR R RS R AR ), AR RS T e
W ASARFI G SEA 7, xSRI b AT i, BEORZE IGE T — IR FWEE, HOAM5
FFEZ AR T B H AR B SR BE A A PRI, RSB 285 AN 22 7= AR R s e 1371,

BAARELTRM T FrA BRI SR ISR Rl — PR R oREE, DAV PSR IR 256 S0 1) 5%
W, H PR 152 TE A TE B s W AFAE R 2 T HAA, I Gk IR IR AR 15 s
NI LA AR AR B (B AN 5] T 3 B ) 4 SR A 22 0381, SR ] 72 7E 8:00-9:30am. BFJCREES,
2 A S =0l M — B, HAESRACS R HE XU B #e = N, R E N AR
XTI, ART ENRETG R G DA R R, REHRYE RSN+
o KA 30 min SZ2XFH #E N OIS AR S SRERE L0 %, IR IR ZKIR DTS v
U . TR 30 min J5, 20K LR PIRE SBON 1 R4 B B TE S, A L A I AR AR 24 IR
FEME T PAS, (RIS i o S e e G AR R s PR SE G, FTTT Tedlar®RAEAR I ], il 515
I R R 1 AH 2 B — IR I WP e B ) PN G2 MBI, /58 i S B S SR A SR8 R 1177 1 s
ZARF WKW . RS 10-15 min J5, 4k4EE G Rl P IR E BRI SAA F] 80% P &
PA b o BRI SEEG 75 EECER 8 AN I TR B AUARREA, R AT, WBR 323 i 2 i U

TERENE, WG RSARREN B R & IBATIHEE “MR301E” ; AFRZRE L
I e L, A2 REESADN DRI B ES 3 %, HESFEARER—RKILE;
SRFE B AT SE 06 = R P R B AR RRAE 2421°C, DARJ I SAARE A K 28 S04 Bk W 42 R 1 1 23 Ik
FEs AARFEARAE 10 h P58 ORI 43 B U35, R G A4 I 2R B RATE S Bt sz e s 30 45 51 s A
B R ity (A PEL I B B) AN S 1 min, AR CRABE SZE6 A RS R] BT 90 min

2.7 $BIRME T A
2.7.1 ZXEEBSHNE

13
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FARFEI N (T o WA (No) 7E AT HIVAIE SE00 b B 4T 0. DM (Fo)
AT (2-1) (D273,
Fc:Nc/Tc (2_1 )

2.72 BREAKSEEHINE

TORZAE LI 2.6.2 DIRGIF RN THIMES, HWEREZNRE, 8Ky &E
(MCye) HIIESIRMOIEZFEE . THKIEE MCa) AN (2-2) HHE,
MCav=MCwet/ ( l—MCwet) ( 2-2 )

2.7.3 ZINEER S HIEILANE

2.7.3.1 ZiRE MW W E AT E
SRF A LI TR Bt IR A R (BrE HEREYD , H2 BRI
LR FR ] RERAE ST B BREanTRAEENERTEARE, AR
B, AR A B R AR 70.49%-101.01%. MEVR T 99% KB 43 427K, BRI T 52 M 7
I AT 2 FLE AR Ay . MR AW (SA) F AT (2-3) THEI,
SA=MCb bolus— MCab food (2-3)
VR
MClbos: EHITIEKDEE
MCb food: ﬁﬂ:?%ﬂ(ﬁ\/ﬁ\%
2.7.3.2 SZiRE MW TUE AW 2
MER R IE (Sp) 2 AL (2-4) T
S=SA/Nc (2-4)
ﬁ¢:
o MV b
M:m%&ﬁo

2.7.4 BERFEE/8INE
2.7.4.1 AT RN SEHNE

Z I GB 5009.6-2016 (&I B0 e ) U4, g i 00 5 4SS AN R 1 isn T B B 40
BeRI & AT ARG & B E .«

14
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2.7.4.2 HEVR SRR IR & BT

2% F Damian S5 7720300 & 1 f o T3 A2 w7 A 0 G s 1« K R LR (R 4 e A
BESBON U, A AT IS . Dlsin TR, Wb kot Belisit, &
R 5 3 WA B M VRIEAT IR G o I SEER SR 2R AE H 2L e PR RTRL A 2 AR FFAE L i b, IR
KEBE B (20% M TH B THESY R P -FER S A NSRS R
HE (mg) ; EETIE B (40% I T B BIREME S, KRG 104 R P IR e
BRI T IR E; 1F 60%- 80%A1 100% 171 i in L J5 4k A0 [ i FE . 200 pl AARF )
BEAIN BISK B REAS TR L Bk tH (1 AR R S, FF 2] 2 mL B0 . iR
AW 10000 g 5.0 10 min HAE-20C FiEAFE 1 h, BEEETZE L —2H40IREA AR BT . /N0
WHARNTZIFFRE (mg) , PAFERA D BN RN R IR & . FE i 5 28]
XoF F AT E S0 AT, DABI oK a8 eV FH RIS Hh ) it ] S5 0 i 3 & SR 0 sl o A
ANFE I TR B, B 44 52 AR FE TR AN 1] o /D PATHORE 3 Uk, BRI i 1 LGS B ) A
it 2 min, FRREEE AL 90 min.

2.7.5 BERAE&%E 53 B9 E

2.7.5.1 FRATIRER

X458 Foleh 552K 77 ik SR HURE St R I IR 7 o #5118 2.6.3 Wil & LLER P B HIFE i, AR
B 5 g, IO 100 mL &45-H R (2:1, vIV) , fRESH, #E 1 h EadiE, mEshimA
20 mL A B EKIRGIRS), BED)ZFINZER, HIKRBRN LK, £ 44 CKIB T
e 28 RAGE T, RIS BN BIRE

2.7.5.2 FRIiTR F EaL

27 AOACUSIAT D Indrasti ZE044K 772, FREX 50 mg SR A AR T TiE H, A 2 mL
FK-AMBHE SR (1:1, vIV) , JREIJEMA 2 mL f£) 0.4 mol/mL & A AL 4T FH B IR TR 5],
FE R IR E BE A AL A G WA E B, BE TS, ICETEBGE 0.22 pm JE
JEE, RIS 2 T O AR

2.7.5.3 fRRIERAL RS B

2% PRESI T, IHEE S RE.

Kl g4k SAEE S INNOWax B4IEH (30 mx0.32 mm, 0.25 um) , HEFE
R SE 250°C; Al #8iR % 280°C; # U NA, HiiE 1.0 mL/min; HEFEE 1 uL, 70k
20:1; AEFETHEREF: REGIRE 140°C, £R%FF 2 min, LL 6°C/min F+3 200°C, fR#F 2 min,
PA 2°C/min J+% 230°C, {#£F 2 min, #¢)5LL 4°C/min TF5] 250°C, {4 2 min. JRiE&ES
PR PE 250°C; BSFURIRAE 230°C s W5FIEIR 4 ming BT EHRIEE m/z: 2.
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HE TR R o % P DL BC P AR 2 e 1, SR AR — iR e
2.7.6 RERREZED HRINE

ST 0T £ R R A AP TRN T WO L
IR, SRAFA | g (BIFEBE 100 mLEVIE.LHE W, A 80 mL 0.1 gL
LT (SDS) VEHRIRE, 4 e BRI B LE RIS £ PESLAR S MR B R
. U T PR R B VT, DR BB TR (M HORAS . RO
P57 OB R RE I B FLAR S 2 B ORI A S5 R £, 19 51 B R, P 43
.

BYRE: URETAIRMGH, WIIREH I 152, 010, AR
BP9 133, ORI 520, FEELEN 27, TRIRFHON 1, THRUCHCN 100, 5K,
HEARCHON 10, B FET 0.1-1000 . X FIBORIN) T4 ELF ) Dso 4675, A0k R4
SRR S P SO%RTHIRLEE A, & AR SR R T KL & 50%, /M F e 103
Rt 7 50%, - BA MR sl R

2.7.7 MBI ER

2.7.7.1 RVH-FEVRIE & VD00 45 7 T 22
28 2.7.4.2 H4& RIT-MERIE A, MEHBW 24, 44 ] Nikon 80-1 IE & B4k
DL 10x UK ZR 3 B I8 I8 e,

2.7.7.2 BRI KIER

8 2.6.2 WEELLIR N B A, 2 B8 55 S50 vE i 4 B L O TR/ s T MR B AT
MG . BAPTRMTY: K EHT-20CUKFEME 24 h, DIARREHIEE . NEIKE R AR
P, A BRI TR )R 2x2x2 mm?® F)/N R LA T BAE gt . Bra vl o
2.5%M% BRI T 4CEE 24 hy BIFEMEER, H 0.1 MBFRRE: 2201 (PBS, pH=6.8)
EEVERER 3 K, BER 10 ming FRFR 0N 50%. 70% 80%F1 90%[1) £ BV TR A R i ik AT
WK EE, BEAMAR D BUAE T 10 ming A TE/K CEEACFE =R, &R 10 min; A =& F 5
& %€ 60 min; T TE/KAEESHTERAY EREA 1:1) Maif T i —E Bk, 2%
15min. )5, BHEHETESAETENIHEGET, 2ESETIRIESE 20 nmA 4D 4
HLF R T HER B E SR .
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2.8 MESFEEARRNE
2.8.1 EHEMEERL

22 FIAe E O LG ekl B 5.0 g e AR, DR e Bl 5 24 S
W24 5 1) SPME Skidi N LT KAE, P4 10 min, 40°CHEff 35 min.

RAEAS K T B e S REHA 046, REEUIE E 40°C, AEHUNA] 60 min. BRI R K
HEZERTIRBE, M TedlarRAELE T HETANE ZEATLF4E LA B, (E4F4EkE TR
FEAdr, JEIBON 40°CIEIRAE, FEHUN 6]y 60 min; 47 [FIZEELSL, SRS 4T sl SRAEAS IR ],
HEHEE E GC-MS AT 8T

2.8.2 GC-MS #&;3m

2% F AL E O I VEH A BTl sh . IFE RS 4k O [ 47 4 Sk i A A
W 2 BUE SR A N SR BB AGHERE T, 250°C R AEHT 5 mins

FAMEF N HP-5MS (30 mx0.25 mm X 0.25 ym) , PLE2iEm S NES, HER®E 1.5
mL/min. FAA KT R, RIEIERE 40°C, {RFF 2 min, PUEE 5°C/min F+E] 160°C, {REF
1 min, FLL 8°C/min J+F] 250°C, RHF 4 min. HEFETEEE 250°C, AN,

B AR (scanmode) KEEES, HE TN EL, HFHRTLHER 70eV;
FENRE 280°C, BS ISR AL 230°C, DUZLAHIREE 150°C, 345 &6 Fl m/z 30~550.

283 EETR

RERGIIZE 7O NISTIL R (REIRECE M, 45 A5 SORAT A T
FRRAT, 5 L6 P BE G 2 I T Ot AU PR T R4, PR — 1L
AT

2.9 RS

FAFERINE R /D 3 IREE, BHESTRA SPSS 19.0, 45 3 LLFH{H £ brifE 2 (X£SD)
RN 770K H ANOVA 70t HARIHT IES MR, fHFEES T MNZELL
¥R Duncan v, ANFFEIEAS AR 1 Kruskal-Wallis #6556, 275 3E %N P<0.05. IESH
Stk ] Kendall's W 656, 25 531N P<0.05. % Origin 9.0 H:xt $ G 47 AL .
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3 ER5V18

3.1 ZIEBEBSHNTIL

A H g SRR A, SR B O AR B AR R S B AR I B R R 3R — B840, Kz
WEWIHE S TR, F RIS ] PEE R L R @A R A . S8 7 i 3% 4
S5 RE HARHIE R AR (5.040.2 g, AESELLA 2:3) MMHESEL WK 3-1. DUA 2R
0T T [F) 2L Joe PR it 75 B2 s n TR RIS R, BAMEZ M 2 R R (P<0.05) 3 fE4L
BRI n o # v, Bt A 52 1 5 HE N [A] (1) 284 (P<0.05) , RHIBHREIY B2 1 2 (P<0.05);
F S ARE EA R I T B P AR 3 T B3 2 57 (P>0.05) , X R UIXFAH R4 ke
PIRE i, 5238 IR PE R I R Bk, PE IR BB /D, B 23 B H BT IR R A AR (f
0 PEL IR S 56 34 [ 72 ZEAR (R R ESF R1 B o 2438 /INHL ISP 350 PH g AT %6 1.65 Hz (1.35-1.87 Hz),
1ML 58 2= A AR FL I T AR R 8 R Z R PR, 4 i 4E 1.59-1.96 Hz.
1.43-1.54 Hz?®, 1% 5 A SIH6 i BBl AR 0T — 2

Bl 3-1 KRB, TELLRE sl Tl fEde, BRszil 4 4, HR =420 Hg s
LRI BRI TR ks, BRI g AR 5 R e B, (HE R A EE (P>0.05),
1X b 16 5 A 2OV T 48 ARG, AT TIA S S 0 SR 7= AR 5 41 R S R TR D B K
117 Lidia SRS G A B AR AT DU TS R BL,  PEIE I B AR T b 5 1, AR s s
2R 4 RE R AR 5 HAH— 5. J. M. C. Po Z5U4TIE A A\ ZEIH S AEIT B0, Mk
WH PGSR A E R, MR ZE SR 25 0, I O A 22 5 1 R R AT e S A R o 2R 2 A 32
T NH I S5 k.
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% 3-1 W44 320 E AELLRE AN R 1 N T B ) nEL g 2 4038 4k

Table 3-1 Chewing parameters of four subjects at different oral processing stages of Stewed Pork

CUE AN T ifa) Cs) R i (Hz)

B (%) S S S S S S S S S S Ss S
20 3.90+0.08°  4.75+0.08°  3.68+0.06°  4.60+0.04°  6.78+£0.44°  8.67+0.50°  6.89+0.33°  6.2240.44° 1.74+0.09° 1.83+0.08° 1.87+0.07% 1.35+0.08"
40 7.8140.12¢  9.42+0.08¢  7.3040.08¢  9.22+0.07¢ 13.56£0.53¢ 16.78+0.67¢ 13.33+£0.50¢ 12.44+0.73¢ 1.73£0.09* 1.73+£0.07* 1.78+0.11° 1.35+0.09°
60 11.65+0.14¢  14.09+0.09° 10.94+0.12° 13.84+0.07° 19.89+0.78° 24.89+0.60° 19.67+0.87¢ 18.67+0.71°¢ 1.65+0.11% 1.74+0.06* 1.74+0.12* 1.35+0.09*
80 15.44+0.17> 18.72+0.12% 14.59+0.10° 18.48+0.05> 26.11+0.93> 32.89+0.60" 26.00+0.71> 25.44+0.53% 1.64+0.09% 1.73+0.04* 1.73+0.12* 1.46+0.09°
100 19.23+0.17% 23.38+0.23* 18.23+0.16* 23.10£0.07* 32.33+1.22¢ 41.11+0.60° 32.33+0.71* 32.00+0.71* 1.64+0.09% 1.76+0.08* 1.74+0.10*° 1.42+0.11°

(P<0.05) 5 Siv Sav Sz SeZpalFoR32ik#E 1. 2. 3. 4, T

T 100%ACEAM 5 [F— S A 7 B R 2 57 i 25
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=T s, (595, B s,
20 | a a
18 TR il ad ]
n i I
SRERL o B
Sl = il
3% 10 [ i
= =
038 %’3‘1 %:’3 %{:ﬁ
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B 3-1 DA% 32103 7 s I e R o E A ) A2 1
Figure 3-1 Chewing frequency of four subjects during oral processing
TE: Siv Son Ssv SaMHIFRIRZRE 1. 20 3. 4 EARNSFRIONAR DB TH B MR AL, FREA
FFRRZEFREE (P<0.05) ; ZuEMEERGE KM HERE, ERTLRELERR, HIXERER
SARE T AHENE, FH.

3.2 BRI E=TK

BN EVRE A AR 2 A 7 WAV, 0 28 UG WELIEIN T R BIRE . BE A MH g
ZNEEAT, MR B SRR, (IR G YRS R R 25 MR A1) WnlE 3-2 o,
FELLREN I L Rerh, SRR R TRk S B EE EJF (P<0.05) , HAERWA
ik Bl PRI TABAE & K & BAA S W, ToaX — Y3 1A) 152 2 13 M i 2>
WA EE B, DR T HEWT 258 A B K 0 B 5 S R 0 A B DI AR G

R AT I Z058 AR T 267K 70 2 BRI, R At N T RIDSR 35 i i el s, DRI e
JEE IR AT S 21458 PR BB RUARE Xof e R (1 PR A A B bR, B 1K 35 BT T 80%-100% 1 s
IR B,  ZLRE R RURLEE — 2D I 5 M VBOR & SR AR Ut 25 2] i R 030, A SR IUIR] 21058
A& HRIREMTRK S B TEZEZER (P>0.05) , KR 18 B USHE R 1) E 258
TAROEIERIZN &P, I LA BRI e R, X185 &R e f H
IS A MRATH I SRR R L
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A s s B s s, B s, . s, EEm s,
ol 180 | b a
adb 2 160 | b o %
3 GH| | ceo [T |
=, | | e | S| E | s
1 G| B A
i | | | 2 |
5 | | | | B |
% | | | | B | s
| s | |  GEEE Rl
 GENE cEEl AN s | s
/:‘:‘EE / g /:‘3!! / /’:’:EE /»‘4:: /»:01
| s R e vl
| |  sEEN cEER
 cENN ceEn Al | |
sl B |
40 60 80 100 120 40 60 80 100 120
HEINTH B (%) ORI TR B (%)

K 32 &2l s O T fEdaiEst (A T3 (B) Kao& a8k

Figure 3-2 Bolus moisture content of wet weight basis (A) and dry weight basis (B) of four subjects during oral processing
3.3 RIAEFMERD WAL
331 ZiXEMERTHDENTN

ANTR] 2R AR B 1) s A PR SR DL R TE AT AR RO 2 e, AL A 1 s 0 o
FEHF R W B E R EE (P<0.05) . WK 3-3 i, AR OBm g, a2
R WM W R EE TR (P<0.05) , TSI T RaE, 70 RS e i o i 35k
Bl EEH. 1E 20%-60% 10 I B, £LBe RS HBEIR, &3 i IE s/ NS — R &
AR, SR A A AR, 5 B2 AR R S 40 WA R RV T R . 60% 1 N TR B
LLRERL S K EMERIE DR G, SRVIETE R %2 75 80% I N T B i i i i
Oy BB T 20% BN TR B (P<0.05) , BLIFZLRE IR 3t — DR IR R S
WIS ERD BB B AT & B3 80%F Bk & A pS I B E 25 (P>0.05) , &
P R 5 W (B RO SR AR BISPrs FW AIN FRER i E 2, K oy B it — 25 3
KA 3.2 2555 Il Rk RSN . R0 523 LE AN [R] 1R 0 T By 3 F el AR T 2 11 AT 3
NEH, LGRS PR A I T b S R AN T AR A, 3 %o 1 s 7 A A [] PR B0 RT3 Ve P 348 7>
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Figure 3-3 Saliva added of four subjects of Stewed Pork with Brown Sauce during oral processing
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Figure 3-4 Saliva flow during oral processing of four subjects
3.4 FERAFEEMEL
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e Y 22 18] 3 2% () A% S e R 0S3-155), IR 3-5 (A W\, DEsin Tidfery, Zokei & [ ik
NG & BB A%, HHBIEREER (P>0.05) . XA[RER T & FNE N 44 1 45 4%
22 TH g EE AR, B LRI AR T A A2 B0 e SRR, BN iR R E L AT e I
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o S AR MR B A T 0 e A R W B A AR 51 4, o 51 AR & E K. & 3-5 (B)
Bon TAE M T RS O a2, HBHaEEREEER (P<0.05) .
20%-60% 1S I TR B, s rh s A AR 7 & S T vy, WTAG H RIS 32 22 2D P i )
WL R, R R R R GV R, 20% B0 BRI T R T B b . &0 s hn
T2 58 B TF AR 8 40 i /NIRRT s i 9 ) M At A A v A T PR AR A o
WL PR A% B b . I HRVA BRI IR T & B AE 60% H1 i TR BUS B K], thi & 1
WIS TE R, e g 5 SRR A2 5N B A dEE 55T, W 5 5 ME0R & I ia i Disin s
W, MR I RRRINEN S REMARRETLTEEZER (P>0.05) , fEX—B R WS T
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Figure 3-5 Changes of bolus fat content (A) and oral breakdown characteristics (B) of Stewed Pork with Brown

Sauce during oral processing
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W & BEIAAERZEZER (P<0.05) , 20%-40%M Bl T EFHEZE R AR ZE (P>0.05) ,
£ 40%-60% 1 T-Hr B .25 N (P<0.05) , Fiig PH g HEAT B 2 WS, RS EAKRE
BEZN (P>0.05) . AHERERIT IR S 82T E (P<0.05) , 20%-80% - N T
BB ETHESS, B AN R K (P<0.05) o MEIMERAEEEAS O fshn it A b 5 B
FHE (P<0.05) , FWH U ik B f . B IR IR & B AR B A T b0 ek A% o ok H I A 2 e )
(P>0.05) o ZLBERZEL N Tid Ry, HANERARKEIR, BB FRE, 59
WA R G, PR AR IR REICE ST, IR ERAENT T 43 B B & I DT R AE [ — HURE R
BCEAE],  HH T 2be A B A DL S R T e IR DT 2 AW AR AL (R 3.4) , B RITTRER
R B SR B St Bl 2 2

SINTRE TR AN ARk, HER 3-2 WIA, TELLREA BN TSR B, g i B PR ) i Lt
BIHLE AW EGAE . SFA S &AL sh# K (P<0.05) , PUFA & & T7HE (P<0.05) , ifif MUFA
TR E(P<0.05) o ERAE R MG i R & B 1 U3 52 SFA )& &5 5 I i T AR L PUFA
TEATW AN EEAE (P<0.05) , HEELMMFERZMKH T VMR (Cis) BLA Tk
TR (Cooo) FEMARN 5 DI T MUFA & 875 7 W 2O 53 FEIK (P<0.05),
MR EEZEVIMK. 7356, ARNEN R SERZERIED S &, IR A RS &7 1
HFEAFAEZE SR IOL162) 2ok P v S 7 R 45 SR = A S

R 3-2 ZLRRPN TN L AR IR T R A 43 1R AR A
Table 3-2 Change in fatty acid composition during oral processing of stewed pork with brown sauce

FEEIm T B (%)

Y iR

el 20 40 60 80 100
Cra0 0.88+0.13° 0.95:0.01° 0.98+0.05% 1.07£0.01° 1.05£0.01°
Ciel 15240228 1,540,025 1.5240.01° 1.68+0.01° 1.6240.01°
Cieo 22.2340.48" 21.3740.27¢ 22.43+0.16% 2277:0.040  22.30:0,02
Cisa 15.61£0.35b 15.9240.05b 17.74+1.60% 18.25:1.87%  18.310.39
Cis: 46,720,730 47.09+0.312 43.83+2.18P 42705179 43.47£0.65°
Ciso 11.51:£0.08 11.54:0.08% 11.83:£0.30% 11.9740.13%  11.45:0.27°
Caoz 0.52:40.02¢ 0.5240.01¢ 0.59:0.07" 0.60+0.01° 0.66-0.01°
Caol 0.80£0.08% 0.8140.07° 0.86:£0.02% 0.720.00¢ 0.910.00°
Ca00 0.2040.01¢ 0.2740.04° 0.2240.01% 0.240.01% 0.2340.00%
SFA 34.830.68b 34.13£0.34¢ 35474051 36.05£0.10° 35.04£0.26°
PUFA 16.1340.34° 16.44£0.05% 18.3321.67% 18.85+1.86° 18.97+0.39°

MUFA 49.040.56° 49.44£0.36" 46.2042.17° 4510177 46.00£0.65"

UFA/SFA  187.17£5.63%  193.06:2.89°  181.99+4.13%  177.410.75  185.44+2.12b

E: AT NS FERAFRRRERLTE (P<0.05) .

MR R (polyunsaturated fatty acid) ; MUFA
AR (unsaturated fatty acid)
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Figure 3-6 The apparent bolus particle size during oral processing (A); the particle size distribution of the bolus (B)

K 3-6 (B) NI fEhn 1ok 72 o6 P & - MR oK R AR 20 AR 1, b Xl & BBk
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BRIz 14, TS T EAR L, ZDRE PR P JE S KR VLR R 4E16), 28 28 U L IR
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BB R B S e 2V E WL SR DY o A Sl I bR S A S R HE R I TR B2
2= [ 7 2% (The coefficient of variation, CV%) (WL 3-9) , 12 E NALES I B
I TR B 1 4 2 B (78 53 R BTG 1 4350 31.98-50.89% 13.34%-30.09%, ~F-3178 7 R 453
AN 41.36% 23.97%. K E Ingham ZEU5 & H i ar i 5 ST 208, R T H WA R
FRECEE 53 AN 10.0%-54.8% 22.0%-48.9%; N Blee SOOI 51 1 AN [F] 584 (1 B 1L 1) & SRR

HAAMNFEZS/KE R EL (the air/water partition coefficients, Kaw) RG22 8] 125 7 R HAE
10%-45%, HEARTEEREPL H— WG IEHR R 7 R EPRS, AT A RO BR 4a 0 W B2 1
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Kl 3-9 32X F/NHAEAN R I LB B & RO 1P 39738 7 R 8
Table 3-9 Relationship between variability (the coefficient of variation, CV%) of aroma release for panel mean at

different oral processing stages

TE: CV% AR RE, CVY%=FriEfRZ*100/F31H.

I SE R WY, 2 B SO LT AN o0 S A5 RGBT B DI Tk A ]
TP PRI B AFWAHTAT R Ja B B, BRI R A B AMAR TR HY ) VOCs 42— 52
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(o225, (AT MR R A A B B R (0 R B R MR R B A — 2, 513K 3-3 e AR5
N TRz o, et il O . Al AT s midg, LS ONZDRR A R (R R B Ar AL
=,

R 3-3 AFEINLE BUZLRE A T EHE R )

Table 3-3 Details of headspace volatiles monitored for Stewed Pork at different stages

B B HH LA FR LS 1 NS TRE log P2
[ Hexanal Ce¢H120 100.159 1.80 (57.41%) 3
o F Benzaldehyde C7HesO 106.122 1.71 (9.02%)
[3q.3 Pentanal CsH100 86.132 1.31 (5.93%)
T Nonanal CoHi50 142.239 3.27 (0.88%)
2L B 47 ! Monoterpenes CioHis 136.234 4.48 (3.65%)
(gl Eucalyptol CioH150 154.249 3.13 (6.48%)
LR T Ethyl Acetate C4Hs0;, 88.105 0.86 (1.23%)
RN Anethole CioH120 148.202 3.39 (1.67%)
2- R HE I g Furan, 2-pentyl- CoH 140 138.207 3.87 (1.85%)
CLfig Hexanal CsH120 100.159 1.80
s Pentanal CoH50 142.239 3.27
o 7K F i Benzaldehyde C7HsO 106.122 1.71
BATE I Monoterpenes CioHis 136.234 4.48
T -yt Eucalyptol CioHis0 154.249 3.13
2- T3 R R Furan, 2-pentyl- CoH140 138.207 3.87
CLfig Hexanal CsH120 100.159 1.80
W 5 BTG I Monoterpenes CioHis 136.234 4.48
T -yt Eucalyptol CioHis0 154.249 3.13

e LR IAIX RERe-IRA . B-IRMG AT, BT R log P BN LM (1 F39ME s 2.0og P fHIEH:D)
JRAEIEFRE D KA 153 BE R 5 ELE X 508, SRELER 42 hitp:// www.chemspider.com; 3.5 N £ 74X

R AL ZLBe RE bt TR B 0 25

3.8.4 BIEEREMN

R 3-4 DI Tt e i 32 103 A OB ) — Bk

Table 3-4 Consistency of aroma release across subjects during oral processing

RikE w P
Si 0.503" 0.0040
S 0.729™ 0.0000
S 0.725" 0.0000
S 0.810™ 0.0000

TE: St Sov Sav SaMHIFRARZRAE 1. 20 3. 4 WHEENNO0-1, Hp o ERELE -8k, | AREL—F P<0.01, WEE, LR,
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Figure 3-11 Average aroma release curve for an individual subject
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Figure 3-13 Mean pre- and post-swallow aroma release for panel mean (a) and individual subject (b)
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Table 3-5 Consistency of pre- and post-swallow release for each subject for the three volatiles
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Figure 3-14 Effect of log P on pre- and post-swallow aroma release of hexanal, eucalyptol and monoterpenes
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Table 3-6 Correlation among aroma release and various factors during oral processing of stewed pork with brown
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Schedule A Volatile compounds released by Subject 1 during oral processing of Stewed Pork with Brown Sauce

. , /RS X EE (%)

RT/min RI %€ - -

JEL AR HSC AR 20% 40% 60% 80% 100% 120% 160% 200%
3.553 657  RI,MS Benzene ES 8.83+3.42 7.21£1.86 6.15+1.80 4.98+0.80 13.92+2.15 7.25+0.14 7.8+1.86  1.40+0.14
5.420 757  RI,MS Toluene GiEN 8.41+3.48 4.57+1.31 6.40+1.94 5.42+2.28 15.71£3.45 6.57+0.68 6.83+2.06 1.92+0.74
6.186 800  RI,MS Hexanal Ll 422+1.04 4.77+0.94 6.39+0.96 8.44+1.02 8.02+3.10 5.17+0.82 5.56+2.33 5.52+2.18
7.253 838  RLMS  24-Dimethyl-1-heptene  24-"HJE-1-Beld  3.34+£0.19  2.28+0.81 1.19+0.32 1.44+0.63 3.18+1.32 0.76+0.13 — —
7.442 844  RI,MS  Heptane, 3,3-dimethyl- 3,3- " HIRR B — 1.07£0.30 1.09+0.38 — — — 0.94+0.45 —
7.842 862  RI,MS Octane, 4-methyl- 4-HBLSEf 1.15£0.41  1.15+0.20 — — — — — —
10.008 940  RI, MS o-Pinene o-JR N 7.84£0.69 7.04+£1.11 8.05+1.44 2.36+1.07 4.53+1.50 6.81£3.35 6.98+2.00 8.84+1.92
10.452 941  RI,MS Camphene B 2.72+0.87 — 1.59+0.41 — 0.80+0.22 2.15+0.47 — —
11.230 966  RI, MS Sabinene i 2.12£0.69 2.27+0.63 — — — 3.43+1.28 — —
11.341 964  RI, MS B-Pinene B- TR M 2.91+0.65 2.48+0.17 2.42+0.71 2.17+0.69 2.37+0.84 46.74+6.50 2.92+0.47 2.97+0.09
11719 966  RIL MS 2,2,4,62?52?1?;;116thy1— 2,2,4,6,6-T1 F L P&t — 0.8740.30 1.12£0.25  — — 1.71+0.83 0.60+0.26 —
11.819 996  RI, MS Furan, 2-pentyl- 2- )3 PR g 1.56£0.63 1.10+0.31 1.35+0.49 — — 0.69£0.13 0.67+0.30  0.70+0.26
12963 1025 RI,MS Limonene MR, B 37.01+13.62 15.39+1.26 17.00£6.25 27.46+7.75 13.19+44.46 ~ —  53.58+10.02 58.17+5.98
13.119 1015 RI,MS Eucalyptol eI, A i — 27.59+4.14 26.38+7.38 33.61+2.08 31.51+829  — 1.79+0.77 —
13.796 1037  RI,MS Octane, 5-ethyl-2-methyl- ~ 5-Z.JE-2-H3E3ELE  3.29£0.84 5.07£2.18 6.35+1.93 4.33+£0.72 — 3.33£1.65 2.49+1.02 4.17+1.06
13.941 1068 RI,MS  Acetic acid, phenyl ester N &N — — — — — — — 5.58+2.22
14.463 1072 RI, MS 5-Ethyl-1-nonene 5-2.3-1-F 0 2.20+0.70  1.7£0.76 2.67+0.90 1.56+0.46 — — — —
14.585 1092 RI,MS 1-Undecene 1-+— 1.40+0.20 — 1.51+0.18 — — — — —

59



1P 0 3 R F 21058 A A OB BRI AR K EL R i [T 3%

15.152
15.285

17.818

17.929
18.374

19.973

22.340

23.384
33.749
35.116

1096
1089

1181

1191
1211

1275

1364

1394
1896
1996

MS
RI, MS

RI, MS

MS
RI, MS

RI, MS

RI, MS

MS
MS
MS

Undecane

Nonanal

3-Pentanol,
3-(1,1-dimethylethyl)-2,2,
4,4-tetramethyl-
Dodecane

Acetic acid, octyl ester

Dodecane,
2,6,11-trimethyl-

2,5-Dimethylhexane-2,5-d 2,5-— £ IE CU)e-2,5-

thydroperoxide

Tetradecane
Nonadecane

Eicosane

g
EE

ST
ok
TR S

2,6,11-=H 3+ ¥

~ A
g
e
~ 15

2.36x1.14
2.51£1.09

2.59£1.29

0.68+0.27

0.81+0.26
1.68+0.57
2.36+0.66

1.32+0.41
2.17+£0.71

1.17+£0.43

2.88+1.08

0.90+0.16

0.93+0.36

2.3840.26
3.69+0.37

1.32+0.47
1.84+0.42

0.71+0.20

2.53+0.71

0.64+0.19

1.15+0.37
2.17+0.08

1.58+0.38

1.78+0.82

0.64+0.10

2.40+0.58
1.75+0.31

1.14+0.13

0.95+0.28
4.03+1.76

0.73+0.08

1.40£0.57 2.34+0.70 1.37+0.46
2.824+1.30 4.42+1.75 3.00+0.59

2.07+0.84

2.63+1.14

0.81+0.33

1.63£0.66
2.69+0.71

1.62+0.24

1.57+0.52

0.62+0.28
3.02+0.20

0.46+0.09

0.70+0.25

0.97+0.03
1.76+0.65

TE: 100%CER G A, MS £oRFiELE; RIN HP-5MS ikt R EEEL .
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Schedule B Volatile compounds released by Subject 2 during oral processing of Stewed Pork with Brown Sauce

. e LYY N X EE (%)

RT/min RI SR : N

Y HSC AR 20% 40% 60% 80% 100% 120% 160% 200%
3.553 657 RI, MS Benzene ES 6.27+1.35 2.39+0.78 3.88+1.13 — 3.46+1.58 1.75+0.41 2.98+0.51 1.27+0.38
3.942 698 RI, MS Sulfide, allyl methyl I A 2 FH LA T — — — — — — 6.37£2.20 3.33+1.52
5.253 767 RI, MS Heptane, 4-methyl- 4-HIEL Pk 0.6140.24 0.44+0.12 0.24+0.06 — — — — —
5.420 757 RI, MS Toluene 2K 12.46+3.56  7.10£2.06 7.65+2.20 6.02+2.54 7.31+2.00 6.10+2.58 8.69+2.81 7.23+2.21
6.186 800  RI,MS Hexanal [N 10.90+4.82 7.84+3.34 8.36+2.85 7.64+2.49 7.41+2.85 7.29+0.46 9.26+2.28 7.54+3.06
7.253 838 RI,MS  24-Dimethyl-1-heptene ~ 2,4- . FJE-1-Piff 8.2243.03 6.91£1.78 5.41£1.86 5.23+1.70 4.83+2.27 2.42+0.61 1.27+£0.48 0.69+0.25
7.842 862 RI, MS Octane, 4-methyl- 4-FIE L 0.69+0.27 1.06+0.16 0.80+0.25 0.85+0.14 0.70+0.14 — 0.62+0.28 —
8.053 870  RI,MS p-Xylene X — 1.16+£0.45 0.91+0.14 1.01+0.46 — 1.38+0.27 — —
10.008 940  RI, MS o-Pinene oM 3.93+1.47 1.94£0.28 2.60£0.31 2.05£0.29 3.53+£0.83 2.31+0.43 3.63+0.44 3.08+0.82
10.452 941 RI, MS Camphene R 1.10£0.29  0.70£0.30 0.99+0.44 0.72+0.34 1.26£0.57 0.60£0.26 0.91£0.32 0.45+0.12
10.897 961 RI, MS Benzaldehyde 7 F 3.59+0.94 5.87+1.78 5.67+0.87 6.29+1.53 3.73+1.78 4.80+1.42 4.08£1.60 4.58+0.80
11.341 964  RI,MS B-Pinene B-TR M 2.14+021 1.83£0.08 2.03£0.13 2.04£0.32 3.10£0.30 2.06£0.32 2.51£0.32 2.04+0.22
11719 966  RLMS ., 4,62?§;i?:;nethyl- 224,6,6- LA 0982031 148+0.37 1.39+40.43 1.30+038  — —  1.65%027 1.68+0.52
11.819 996 RI, MS Furan, 2-pentyl- 2- IR Hk I g — 1.4940.40 1.32+0.39 1.17+0.23 — 1.73+£0.37 — —
12.963 1025  RI,MS Limonene MUY, AT 3.52+0.33  5.23+1.58 5.21£1.29 3.84+0.81 2.44+0.70 4.82+0.54 7.28+1.33 7.57+2.40
13.119 1015  RI,MS Eucalyptol P EE, RN 20.94+5.27 24.62+4.52 20.75+2.06 25.05+7.02 25.17+4.54 25.7+5.93 26.04+£2.64 19.87+0.95
13.796 1037  RL MS Octane, 5-ethyl-2-methyl- ~ 5-Z.3E-2-FI3EE,E  3.1840.55 3.38+0.98 2.70+0.80 3.80+£0.26 3.77+0.88 1.54+0.44 4.54+0.38 3.39+1.41
13.819 1065  RI,MS Decane, 2-methyl- 2-FRE 24058 2.18+0.72 2.29+0.42 2.41x0.43 2.07+0.13 — 3.75+0.27 — —
14.463 1072 RI,MS 5-Ethyl-1-nonene 5-2.3E-1-T 4 1.71£0.28  1.64+0.52 1.52+0.24 1.54+0.06 1.45+0.41 1.54+0.62 1.34+0.57 —

14.585 1092 RI, MS 1-Undecene 1-+—¥s 2.01£0.63 1.48+0.37 1.71£0.75 2.37+0.60 2.45+0.37 2.39+0.79 1.80+0.56 —
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15.152
15.263
16.485

17.818

17.929
18.34
20.184

22.340

35.116

1096
1121
1145

1181

1191
1181
1277

1364

1996

MS
RI, MS
RI, MS

RI, MS

MS
RI, MS
RI, MS

RI, MS

MS

Undecane
Decane, 2,4,6-trimethyl-

Camphor

3-Pentanol,
3-(1,1-dimethylethyl)-2,2,
4,4-tetramethyl-
Dodecane

3-Decanol

1-Octanol, 2-butyl-

2,5-Dimethylhexane-2,5-d 2,5-—H 2 1F U )e-2,5-

ihydroperoxide

Eicosane

+—¥
2.,4,6-= F FL 28 5t
2-3% PR, AN

=BT B

Tk
3-Z5 1
2- T k-1

SR AL
— b

0.97+0.11
0.93+0.36
0.53+0.16

2.42+1.02

1.27+0.57
0.69+0.29

7.96+2.98

0.81+0.37

1.36+0.31 0.87+0.26
0.78+0.29 —
0.55+0.10 0.44+0.15

3.25+£1.21 5.19+2.23

0.83+0.20 0.98+0.46
0.55+0.05 0.42+0.10

1.40+0.47 1.14+0.09
0.67+0.18 —
0.37+0.06 —

5.71£2.63 6.04+2.19

0.84+0.36 1.10+0.30
0.49+0.08 0.44+0.09

1.10+0.22

0.46+0.08

4.51+1.25

0.85+0.07
1.47+0.73
0.64+0.14

12.9244.04 15.7246.73 16.63+6.71 19.39+5.29 19.76+3.55

0.89+0.27

0.65+0.14

3.08+1.46

0.83+0.15
0.66+0.11

9.70+£2.15

0.91+£0.36 0.82+0.13 0.89+0.15 1.29+0.31 1.03+0.24 1.23+0.14

0.68+0.20

0.72+0.28

8.93+3.87

1.77+0.71
0.50+0.13

23.5145.61

1.16+£0.35

62



EINEFNE S e VA8

bt C 22ik# 3 FELLRA DN Tl e RS A AL &)

Schedule C Volatile compounds released by Subject 3 during oral processing of Stewed Pork with Brown Sauce

, s Y53 44 FR XS E (%)

RT/min RI B - N

HEL AR HH S A4 R 20% 40% 60% 80% 100% 120% 160% 200%
3.553 657 RI, MS Benzene P/ — — — 2.94+0.30 — — — —
5.253 767 RI,MS  Heptane, 4-methyl- 4-F B Pibe — — — 0.41+0.03 — — — —
5.420 757 RI, MS Toluene EF'S 2.01+0.89  2.7240.34 6.29+2.93 2.88+0.62 4.70+0.72 3.61+1.01 6.44+3.09  3.89+1.46
6.186 800 RI, MS Hexanal [ 7.0340.63  6.99+3.66 8.68+3.51 8.22+2.68 14.26+0.92 2.37+1.12 2.97+0.65 2.28+0.75
7.253 838 RI, MS 2’4'Dlmeg‘eyl'1'hepte 2A- TR 3.23£0.70  4.17+1.57 3.90£127 4.76£1.97 6.46£0.51 — — —
7.842 862 RI, MS  Octane, 4-methyl- 4-FR L7 — 0.82+0.20 — 0.89+0.28 — — — —
10.008 940 RI, MS o-Pinene o- TR 495+1.10  3.66+1.76 6.40+2.64 3.41+0.59 7.60+2.60 8.17+3.68 12.16+4.06 7.96+2.83
10.452 941 RI, MS Camphene Wi — 1.01+£0.47 1.67+0.14 1.00+0.23 2.45+0.52 — — —
10.897 961 RI, MS Benzaldehyde 2R H — 1.6140.19 2.68+1.02 2.16+0.24 5.40+2.11 — — —
11.341 964 RI, MS B-Pinene B- TR 3.96+1.91  3.0840.87 3.06+0.75 2.75+0.92 4.91+1.34 5.62+0.35 9.33+2.63  7.26%2.00

Heptane,
11.719 966 RI, MS  2,2,4,6,6-pentamethy 2,2.4,6,6-11. FF 3L i iz — 1.60+0.39 — — — — — —

1-
11.819 996 RI, MS Furan, 2-pentyl- 2- 3 FHE R IR — — — 1.5140.60 — — — —
12.963 1025 RI, MS Limonene XU, Kk I 10.88+2.58 11.1144.07 13.58+0.96 12.82+0.71 6.23+2.62 21.16+4.01 18.27+3.92 23.17+6.82
13.119 1015 RI, MS Eucalyptol PR, FERERN 50.79+2.31  42.24+4.85 42.90+9.04 36.38+3.68 38.44+8.53 45.42+8.15 38.47+8.45 41.99+9.52
13.796 1037 RI, MS Octane, 5-7.FE2-FIESERE 6.0940.99 4974222 4.1240.37 4.75+1.95 2.60+1.18 — — —
5-ethyl-2-methyl-

13.941 1068 R, Ms Aeeticacid, phenyl o memsere | 851042 — — — 1.2240.50  — — —

ester
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14.441 1017 RI,MS 1-Decene, 8-methyl-  8-FFE-1-28/d — 2.45+0.16 — 2.75+1.21 — — — —
14.463 1072 RI,MS  5-Ethyl-1-nonene 5-0.FE-1-F 4 — 2.74+0.41 0.85+0.18 2.49+0.70 — — — —
15.085 1119 RI,MS 2,6-Dimethyldecane  2,6- - FFEZ& 4t — — — 1.31+£0.23 — — — —
15.152 1096 MS Undecane +—% — 1.31+0.12 — — — — — —
15.285 1089 RI, MS Nonanal T — — — 0.99:£0.30 — — — —
3-Pentanol,
17.818 1181 RI,MS 3-(1,1-dimethylethyl)  =-f{T & FIfE — 1.15+0.34 — 0.50+0.01 — 1.61+0.63 — 2.06+0.14
-2,2,4 4-tetramethyl-
19.973 1275  RL MS Dodecane, 2,6,11-=HIE:A+ k% — 0.78+0.17  —  0.69+0.16  — — — —

2,6,11-trimethyl-
2,5- T HIBEIE Ok

22340 1364  RLMs 2>Dimethylhexane- ) o —pwipiiaty 3414030 5114203 1794018 3.0940.84 2.5340.89 7.6743.05 42141.89  6.38+2.28
2,5-dihydroperoxide

Y|
33.749 1896 MS Nonadecane +Iuke 1.51+0.42 — — 0.93+0.03 — — — —
35.116 1996 MS Eicosane . o 429+0.81 2.45+0.13 4.06+1.08 2.324+0.15 3.21+1.34 4.38+1.20 8.14+2.37 5.01+0.61
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Schedule D Volatile compounds released by Subject 4 during oral processing of Stewed Pork with Brown Sauce

. IR Wi 44 % X EE (%)

RT/min RI eI BT ;

FEL AR HC 44 FR 20% 40% 60% 80% 100% 120% 160% 200%
3.553 657 RI, MS Benzene x 2.65£0.20 1.45+0.43 1.744026 2.17+0.65 3.64+1.33 2.34+0.63 3.92+1.78 1.29+0.30
3.942 698 RI,MS  Sulfide, allyl methyl i P4 22 H 27575 ik — 2.06+0.60 1.98+0.93 2.34+1.00 2.44+0.43 — 3.78+1.75  2.51+0.38
4.431 690 RI, MS Propanoic acid R 11.45£1.31 11.36+£2.90 12.50+0.63 — — — — —
5.253 767 RI,MS  Heptane, 4-methyl- 4-FRL B 0.49+0.18  0.45+0.19 — — — — — —
5.420 757 RI, MS Toluene 2 7.8342.43  2.23+0.60 4.36+1.14 3.53+0.47 5.83£0.77 2.61+1.08 3.63£0.61 4.33+0.96
6.186 800 RI, MS Hexanal o 14.79+0.44 4.56+1.51 11.41£5.57 6.20£0.71 7.3942.48 3.06+0.35 5.45+1.84 4.99+1.23
7.253 838 RI, MS 2’4'D‘m2igl'l'hept 24- TR 5.23+127  3.52+1.07 2.61£1.01 3.92+1.17 1.31%0.16 — — —
7.842 862 RI,MS  Octane, 4-methyl- 4-FHE 3 fie 0.76£0.11 ~ 0.62£0.21 0.40£0.12 0.59+0.17  — — — —
8.053 870 RI, MS p-Xylene Hof — HA 2 0.61£0.03 — 0.79+0.27 1.2440.17 — — 1.59+0.34  1.40+0.42
10.008 940 RI, MS a-Pinene o-JEN 5.76£1.94 5.87+1.40 8.75+£3.09 9.88+1.27 8.61+3.43 7.56+3.70 9.95+4.33  7.59+3.35
10.452 941 RI, MS Camphene R 0.42+0.11  0.50+0.19 — 0.60+0.07 0.75+0.23 — — —
10.897 961 RI, MS Benzaldehyde 7K H % 1.70£0.82  3.06+1.49 2.23+0.10 2.24+0.66 1.66+0.35 1.20+0.20 — 1.63+0.45
11.341 964 RI, MS B-Pinene B- TR N 1.57£0.44  1.88+0.60 1.79+0.34 2.59+0.36 2.29+0.25 1.73+0.50 2.044+0.33  2.10+0.97
11.819 996 RI, MS Furan, 2-pentyl- 2- 3 F R TRy 1.04+0.23  1.76+0.80 — 1.74+0.39 — — — 1.56+0.49
12.641 1022 RIMS Nonane, 2.6-— T h _ _ _ . 5.46£045 _ _

2,6-dimethyl-
12.963 1025 RI, MS Limonene XURS, R 3.8841.91  10.52+4.03 — — 9.27+0.66 7.29+2.47 7.03+2.55  6.62+2.80
13.119 1015 RI, MS Eucalyptol Kb yMEE, MW 10.87+1.26 19.86+1.19 17.83+1.62 24.10+3.87 21.39+9.20 22.06+6.57 22.01+£5.75 28.31+5.44
13.796 1037 RI, MS Octane, 5-7.3E0-HIR L 2924078 3244027 3.38+037 4.49+0.51 2.86+0.77 4.64+1.59 5.10£0.29 4.66+1.50

5-ethyl-2-methyl-

13.819 1065 RI, MS  Decane, 2-methyl- 2-FA k28 J 2.25+0.18 — 1.71£0.33 — — — — —
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14.463
14.585
14.852

15.085
15.152

15.263

15.285

17.818

17.929
18.34

19.973

20.184
21.107

22.340

35.116

1072
1092
1071

1119
1096

1121

1089

1181

1191
1181

1275

1277
1293

1364

1996

RI, MS
RI, MS
RI, MS
RI, MS
MS

RI, MS

RI, MS

RI, MS

MS
RI, MS

RI, MS

RI, MS
RI, MS

RI, MS

MS

5-Ethyl-1-nonene 5-0.3E-1-F 85
1-Undecene 1-+—¥#s
Decane, 3-methyl- 3-FHEZ L
2,6-Dimethyldecane  2,6- — HI %2 )it
Undecane +—ki
246 mmetyl. 26 PR
Nonanal T
3-Pentanol,
3-(1,1-dimethylethyl)  =-FU] 3 H ¥
-2,2,4 4-tetramethyl-
Dodecane + ke
3-Decanol 3-ZE T
Dodecane, 2,6,11-=H#H+—
2,6,11-trimethyl- e
1-Octanol, 2-butyl-  2- 7T J&-1-¢ 1
1-Tridecene 1-+ =&

. 2,5- HIRIE Okt
iy ooy 25+ TR
e
. o

Eicosane

1.94+0.68
1.99+0.76
0.72+0.31

1.76+0.58
1.78+0.47

1.02+0.08

1.91+£0.10

0.67+0.05
0.68+0.10

0.65+0.24

0.40+0.04
0.27+0.03

11.23+0.40

0.77+0.10

1.87+0.75 1.74+0.71
1.92+0.53 2.16+0.97
1.07+0.48 —
1.04+0.16 1.124+0.26
— 0.99+0.14

0.79+0.10 —

3.35+1.51 3.23+0.66

0.55+0.21 —
0.62+0.26  1.02+0.12

0.76+0.15 0.75%0.10

14.55+2.69 16.16+5.70

0.58+0.10 1.35+0.41

2.56+0.64
1.42+0.56

2.38+0.64
2.22+0.83

3.10+0.54

0.84+0.24

1.20+0.39

19.4+7.13

1.234+0.52

1.24+0.54 2.88+1.34 — —

1.20+0.41 — — —

1.40+0.44 1.26+0.38 2.18+0.22 1.09+0.24
1.5240.63 1.33+0.63 2.67+0.19  1.29+0.59
3.10+0.83 5.31£1.57 4.05+1.22 4.77+0.48
0.94+0.30 1.38+0.35 1.42+0.33  1.28+0.35
0.62+0.19 1.23+0.47 1.31£0.25 0.73%0.12

16.00+£5.99 32.41+6.84 22.08+5.99 22.53+4.10

1.08+0.26 1.71+0.18 1.80+0.53  1.34+0.33
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