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Abstact

Flat peaches are widely cultivated in Xinjiang. However, the distinctive thin peel causes
high levels of microbial infection and storage rot, resulting in relatively short shelf time and
reducing significant flavor quality during storage. The major aroma volatiles and the changes
mechanism of flavor quality were identified during fresh flat peach preservation and
processing, meanwhile, special flat peach preservation combined with the flavor quality
control technology were implemented to promote the development of flat peach industry
chain. Moreover, the changed of volatile flavor profile in different maturities and storage
period of flat peach were monitored and evaluated by characteristic flavor fingerprint,
meanwhile, the alienation of flat peach juice nature flavor in sterilization process was also
solved by revealing the flavor quality transformation mechanism. Futhermore, the potential
flavor substances and the richness and overall flavor profile of the peach juice were improved
in flat peach juice by using B-glucosidase. Descriptive sensory analysis combined with flat
peach juice flavor prediction model indicating B-glucosidase was useful in strengthening the
natural flavor of flat peach juice through enzymatic hydrolysis reaction. The main contents of
this study are as follows:

(1) The flavor quality of flat peach fruits in different maturities were analyzed by human
sensory evaluation and electronic tongue test. The correlation prediction model was
constructed between electronic tongue, sensory attribute, and physicochemical parameters,
indicating electronic tongue could evaluate the maturities of flat peach effecivly. Meanwhile,
the volatile compounds of fresh flat peach in different storage time (60 days) were compared,
and the changes of volatile profile of flat peach during different storage time were also
clarified. The results showed that the total sugar and reducing sugar were significant changed
during the growth and maturity periods. Hierarchical clustering analysis combined with
principal component analysis were indicated that electronic tongue technique could determine
the maturity and picking period of flat peach and applied to verified the rapid maturity of
peach ripening, meanwhile, the internal relationship between sensory attributes and
physiochemical indicators was also revealed. These results showed that electronic tongue with
taste sensory system could be used to determine the harvest time of flat peach in the process
of peach juice. Moreover, the research indicated that some aroma compounds in flat peach,
such as ethyl hexanoate, dihydro-B-ionone, valeraldehyde, (E)-2-hexen-1-ol and heptanol ,
were observed significantly decrease with the increasing of storage time, and some newly
generated 2-phenyl-2-propanol, 1-methylnaphthalene, 2-methyl-tetrahy dropyran, butylated
hydroxytoluene, diisodecyl phthalate. The main reasons for the deterioration in flavor quality
of the flat peach with the prolonged storage time were due to the weakening and formation of



these volatile compounds.

(2) Combinnig with GC-MS and stoichiometric statistics, the distinction of flavor quality
and characteristic volatile compounds between fresh and processed flat peach juice were
analyzed to reveal the mechanism of dissimilation and translation of volatile compounds in
processed flat peach juice. The results manifested that there were significant differences in
volatile compositions and the overall favor profile between fresh flat peach juice and two flat
peach juice products. Compared with fresh flat peach juice, the contents of esters were
showed a significant decreasing trend in these juices products, however, the contents of
aldehydes were showed obviously increasing and the changed of alcohols contents was not
significant. Meanwhile, PCA combined with HCA results showed esters had positive
correlation with characteristic flower and fruity flavor, indicating the changed of esters was
primary factor resulting in flavor quality deteriorate in flat peach juice products. The PLSR
correlation model between esters and peach juice samples was constructed to reveal the
differences in the content of methyl acetate, propyl acetate, 2-hexen-1-ol acetate, ethyl
octanoate, hexyl acetate, ethyl acetate, phenylethyl alcohol, ethyl acetate and propanol lactone
resulted in significant regionalization of sensory quality in processing.

(3) Optimized HS-SPME-GC-MS combined with HCA were used to identifiy volatile
compounds of flat peach juice and establish chromatographic fingerprint of characteristic
flavor of flat peach, whereafter, PCA and PLSR-DA were combined to establish the
correlation prediction model which could verify applicability and accuracy of characteristic
fingerprint previously constructed. The specific results as follows: based on natural
guantitative combination of detected volatile compounds (acetaldehyde, methyl acetate, ethyl
acetate, phenethyl alcohol, propyl acetate, isobutyl acetate, butyl acetate, acetaldehyde, hexyl
acetate, hexyl alcohol, (E)-2-hexenol, nonanol, y-caprolactone and dihydro-p-ionone), it could
be suitable for establishing the characteristic flavor fingerprint. Fresh flat peach juice could be
distinguished significantly with flat peach juice products by using characteristic flavor
fingerprint and the similarity analysis, indicating the characteristic flavor fingerprint could
evaluate effectively flavor quality of flat peach juice. The PLS-DA model based on
characteristic flavor fingerprint about fresh flat peach juice and other peach juices could be
used to identify differences of key volatile compounds and degree between fresh flat peach
juice and other peach juices.

(4) The variation of volatile compounds in flat peach juice before and after pasteurization
in traditional heat processing was analyzed by HS-SPME-GC-MS. Meanwhile, the
differences of characteristic volatile compounds in the same sample with different sterilization
temperatures were statistically analyzed. The pre-established flat peach flavor quality
prediction model was used to identify the key volatile compounds that led to the flavor quality
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decrease before and after sterilization. The results showed that the flavor quality attributes of
the peach juice changed significantly under different heat sterilization temperatures. The
results of cluster analysis and PCA analysis also confirmed that there was a change in sensory
quality, mainly caused by the transformations of characteristic volatile substances before and
after sterilization of flat peach juice. Among them, methyl acetate, ethyl acetate, isobutyl
acetate, hexanal, hexyl acetate, hexanol, (E)-2-hexen-1-ol, decyl alcohol and phenylethyl
alcohol were significantly positive correlation with the flavor quality of fresh flat peach juice.
These substances were key ingredients leading to the differentiation of fresh flat peach juice
and flat peach juice after sterilization.

(5) Based on the clarification mechanism of the flavor quality deterioration of flat
peach juice after sterilization, the technology of enzymatic hydrolysis aromatization of
B-glucosidase in peach juice was studied. Firstly, the GC-MS technique was used to analyze
the volatile composition of the peach juice in different sterilization temperature treatment. The
sensory evaluation combined with the stoichiometric data showed that the content of esters
and alcohols in the peach juice was significantly reduced after sterilization. The odor and
cooking taste perception were remarkable after sterilization, while the fruit and floral aroma
decreased significantly. After B-glucosidase treatment, the cooking taste and odor were
reduced while the sensory attributes such as fruit and floral aroma were improved and the
content of esters and alcohols increased significantly. In order to improve the positive fitting
effect of flavor sensory attributes and flavor profile, the enzymatic hydrolysis conditions of
peach juice were optimized. The conditions obtained were as follows: the enzymatic
hydrolysis temperature was 60 °C. Enzymatic hydrolysis time was 50 min. pH value was 4.0
and enzyme addition amount was 0.40g/100mL. The relevant research results of this thesis
could provide reference for the construction of standardized evaluation methods for the
quality of flat peach and juice flavor and the integration of juice processing technology.

Key words: Flat peach maturities; Volatiles profile; Flavor fingerprint; Thermal
sterilization; Enzymatic hydrolysis
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Abbreviation
TG AR H S AR
SSC Soluble solids content AR & &
HCA Hierarchical cluster analysis JE IR MY
PLS-DA Partial least squares discriminant analysis it Foe 7 3R 43 A
FPS Flat peach samples IRRR VA
ANOVA Analysis of variance J7 Z5
FPJ Fresh flat peach juice Bk pk
FQJ Fengqu flat peach juice AR A% Bk 1
SNJ Shennei flat peach juice 1P BB Y
DSA Descriptive Sensory Analysis IR VERE 43 b7
E-tongue Electronic tongue By
GC-MS Gas Chromatogaphy-Mass Spectrometry SR - i
RI Retention index RETREL
Kl Kovats Index (BHLR) R B HE 4L
PCA Principal Component Analysis F 5 i
PLSR Partial Least Squares Regression = d e e S
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F—EF 4P
1.1 SEMk IR L S Al E & RY £ 2 (o)

% #k(Amygdalus persica L. Batsch. var. compressa Bean) &% £l (Rosaceae) . Jiitk/&
(Amygdalus L) 138 F i Bk 25 (Amygdalus ferganensis) , v #E#k (Prunus ferganensis) it 4
SR AT AR gk S TR T S A8 NS E SR E 5K, F 3N flat peach, pentao BX peento
AR, EraE s SRR R TR, EAMMIE R SRR B H 2 A F kY
(A, FRIE P AL A R X 35 R, H A4 R AR A 4.33 T AL, A
W e DX MURR (1) U A B S5 At it 1 SR SR AR ORI . R R . RN H 27 2L
A R VRS TR R A, VAT T 143 PSRRI RE [ X . V0] 748 SR 1L b el (X % B
FP AL S5 1 X2 B SR Bk S R X, AN TR 143 BBk X 4 77 & =ik 2700 R
Wk i P S IR AR 4 RSO 22 7 AT 4 S R k(6 H D) e BRI B (7 ) R R D)
HE R ERR(8 A -9 H T A)). LAk, ik i SRS A %o 43 A v i ok i
foT AR B, Brae s 2 A BN R B HRM R X 2 50l 35 AT AS [5] e RE A 1 s 5 AR
7=, SRTT TRk R PRI R R H B ATE SRR 2, iR A Rk S A
e, A, WEAR R B S BN TR S AT AL SR AR A S AR
AR A5 DA S R R G, B B ek OR B AR O ek, E AT AT AN B A Ak AR e ok fif S
e BT R R Y, A v L XU DA T Ak R S B Ak 1 A A
AR, B T O BRSO T T BV 22 WA 2 DX OB B A 2= 4 . w0 b
A I 3L s o R A 7 M 5 A e 1 T 1) R Q) Bk 5 SR FH AR A RO DARE K
B 2 I R, g STk S A T 3 TR SR T S AR RN THEARAR R, 2
HEST B A 7 M AU A % fi R HRr 50 R T A A ) D ]

1.2 SEHRIREFRARIER

H A7 Ak PR ek O A T 3K 3 B 5 S i A e S A ORI R T 2, ERSR I RS A AL
PR B SR S 5 PG B L F2 ) AR SRR AT . ARTITAR LU T oAbk 2, bk SR S PRI o 441 kL
TEAEE R, TEMES OB PRI B AR 22 BR/NAS 2 Ps 4 R P B KR, R
LTINS 5 kA AR IR 3545 (low temperature injuries), E[¥43(chilling injury)¥l %, FEE
PIERR R RAEL, RS RNKAERE, RNAZBG IR RSN, w24
P2 45 Wk SR S R e 0 2 B BB BE S FRAIC, P R [ e R R, AT
R R B 22 A B I 25 B AR

] P4 1 AH SCHIF F 27 3 AR R S SR Sk CR 5 T T 2 WAL T4, W Kajiura [0
A 70 SR @ FBLRLIHU S H I TR 2=, o U AL 1R e . A
505 ek s 74 5 S5 DR B T BORT BT R S0 P i s 2 R a0, R B 74 R L5 il R
XTI S s 2 1 PR A S AR A 4 B4 ] e B AT 5o Bl ORI R (1388
Ak 5 ek, Hk SR SRR R EE I AR TR VA 0 8 O 2 M T &, W Jin 8 iR
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Drfif J5 3, 7E B Bk SR SE R TR 1- FF SR P I (1-MCP) B SR F1 R HY iR (M) J5 T8CE T+ 0°C
TR, 7EI5EE 35d Jo 5 FRAUTECE T 0CCHIRE S IR 04, KB 1-MCP Ab3 5 REW B 41
i) Rk SR S O PR P R, R AR TR RS AR, RN Bk SR S AR AR A A
RFEK; Ortiz MR 1-MCP 45 &SR TR EER A 73 531 AR 2528 e ik SR S5 P 42
RAEFERY) & A 5 RS A BRSSP, SR A VRN T I OREE R A Jh Bk R A
MR, RS R IZE A REET BUH AT 5 — RIS s SR AR R R . A 502
H AERE FURTE DT Rk SR I R SRR P RIS, 2 LR 5 22 31 200 G P ik SR i B AR 0 ik v e £
it BRI 7 SR S 1) S5 A R, (ELAE VS T M R R AR IR TRV B CR B B BOBR SR s e i
H A S R85k (aroma loss) it KUK & 5T AL B9 012, Ferndndez-Trujilio 25 FI A &2
BEARAE (MAP) AR N Bk 3E AT 0 e O ORI 7T, S 3 3 U AN [F] 78 S04 B A 3 2% 1
T IRk SR S TR AL b S PR A AR A e 2 AL A i SR A (] P R [
PR MAP H AR B 65 45 K R I PR B SR S b R A R VDT 7y, (RIS RE 6% AR X
FEAR W Bk SR S ) g ) 1R DA B R0 . 5 AR R Rk SR S AR L, BROR SR AL 1 b
RO 5 T B 35 B 0% K 0 Bk 110 0y R AT ], E R B P 2R 7= S B IE B I PR B R R AP 7
Ty A AR PR S B R il I L, A A 0 AR R i A T i R B 301 ) IXUPDR: ot Jod S 3 o I A R
SRR R F R R AR BRI EZR A, 5 (R B 2T XU S DR 11 5 ot S i ik
INTHARERAH AT IS T R EMERA = L £ S8 %.
1.3 SEHERT N IR Rt R

L5 i Mk e SR 5 TR AR5 A AR L, WER T A e R . I8 e R L K
BT R AERE 2, KB Bkoin TR 7= i LR 48 1 3 75 SR i[RI B, ml il aet A LA ) A
PE AR R AT e RGBT Ak A, A it B kA R A 38 7 IS A5 O o TSR AR R
TP ML AE R AR P2 H 1) D03 BT i, 380 ORI Rk P ML B I ) = R . AR
AR HE B RAR R Gt 28 i, H RTARZ VARSI 7™ b BT A A B XU i B 55
A ] L L 8 B T 240 HL = i vt O B ) 2 ), Y R T S AR I PR A AR R R
72 it T S 0 R AR T T AR R R R

G Rt A I TR TR, K. RESHGE T, BUERT PR
B PR ROV 3 R G AT AEAS R R i T, [t 0 42 R Ve S AE AL B AR AR AT
TEE WS RS A AR, T A NASTE ) 20k (off-odor) , 1175 & Wk (cooked) . Ik
(bitterness) 1 % Bk (cut old grass odor )&M), HRAEFES LR FERYI T AE Bl A R AE XU
R JER R LA ) T BT R AR R I BB, 5 AR KU SR 7 O R B R e A
i 5, 3B P S B T 2 ECR FH At AR A AR 1 7 2R (3 A B A . S N R SR RS 45°)
RARFFESE Ry SRV RO 2RI B, AR R PR L B PR KRR o R A SR R
N2 R R VAR R . TS0 RS ARk — PR S K SR T i OB R R 72 i) K
BRI 7, AR T 35 ARl 52 2 & sk R 5 A2 R A2, IF LR
BN T AW R 1A AR DR, TE BB B T USRS AR AL AT R R, ik Eiek
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R T 25T B CARE [ P ORI Bk P B RRAE SR 53 RIS R 22 22 4 ) 4 v i bk
TEP it KU 5T o 1] PN AR ST 98 38 B AT R AE AR R SRR I £ o =2 S E. &
W lg, O COBsSEa 2R, RESRAAkyT s iE BRI 7> 2R O . ZEFEF(E)-2-
OB SRR, R SR MR R IR R i s & AR S &5 TR SRR A
RLHAR G AR R R 22145 3 vh K& B B 0Tk I S B R YRR 2%, T Rl
A2 R AN R RN, ) AR R 8, B, Ak L fh DARREH 118G™ 2 Bk v &
FHEE, B R E W I R IRSL, 38 E A MR HARE B W, (BAERCR R 5
ZFE EE R SR MR RIS, T S BBk ST AR N S 230 5 B R R
UNTEAR S

H AT S ge = A AR 7= o B A I R R O NG L IR B iR bR R B
&, BT RGP BN R R 58 F2 A, Gl s oK B R K
A EFIEHOR B T BN AR Z B W TR s o o FAR 1 SRR B A2 i % Kk
A IE B IR H 1), PRI 8 P 3% 8 RCRA A 4% B i 8 v e 250 U 5 ik
AT I, SR SRR T AN R PR T SR S AR P e 0 0 ks, SRR T
RS CE TR R AR R PR I E B R bR, AEHE A R R R R K
RIS, B S S - BT R H R (GC-MS) % 8 i M i 43 14T 22 A 23 AT
RIS NTRREW . BT a5 7R NEDE SR ERNEAR, REFNH AR
BRI PR 5 T BOGT SR XU ot JoR 1 R, 3 S L XU 6 R P (1) 5 = T A HE AL VR
TR ZR, St i Bk PRUAC it 5 Y328 BORAIE 7 R g bk S0 7 it it B A 8 R 4
1.3.1 Rt RERAHARER
1311 A AER IR R

& =1 e (Ultra high pressure, UHP) R B RV N —FAERCR B 71, SIS S EA
FEH A (High hydrostatic pressure, HHP)ATE & # /K & 7 4 FE £ A (Ultrahigh hydrostatic
pressure, UHHP)!, i 20 45k LN TR £ S OREE . o TN CR o A 2 K S5 40k [ P 41
SE R AU AT, LRI R K I B 7K TR B L S I A o A e it
100-1000MPa 1 s, FEREAT G s 4 B 54 A J5 0 21 ol A P A i 2 ) e H A AR BRI
IR CAECA AR T 1) B A0, S5 b J ] P A AH AT 0N 53 DA SR P R v e 2 B 1) 7
A = AR R T i TR D REVE, IR B At ORI B A, (RIS £
PRV FIVE 75 b SRS AR, P RUORFE AR & 1) b T e 0 Juarez S5PPER A
480MPa 7 & /K HE b S SR IR R T 7min J& 23 FIEE %18 (20°C) 5 ¥4 8 (4°C) 41 R I
B 34d J5 I, WIFHEIRACIE T IR EIE. B2 R PUAKEET]. PUR IR & &
pH fE. WERRE. MR & & UL 2 My S AL B 1 S PR b db I A2 4k, R
RPUAEFE T JE 03 Ry B e R M TE W 5 2 55 i 2522R B 600MPa i s o7 B A S
Mt 3min J5, 5K E SOF S R AL, A SR R AR B AR KU i 5
77 22 B AR T #2500 SR DLACHT B3 20 . nfm) Bkt o, W2 g e &
AW AR I B B B, gy Ry 20 gy R v OIS H A IR
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Bt KB S IR N T T T T, 2 H00t 7T R TR & R R W BORG RER h & EAL TR bR
SN SE /N T A G, (RIS A P T 4 2 B 0k 275420 B4 B [ R e et SR A A 7
A SR A0S, T Ik R A B U AR R A T P SR AR T T SR B R B, 4R
M, H 90 AR H AR ZME s R B R ARTE & foin T R DOkBY, B RT7E = AuE
558 FH HR AT AEAE M A R R () A 22 1) B2, Rl Ak B B LA i R 3 T o A S R TR R A LA
TILsR: B SR R 4 B R ] SEEAA Rl . Nakayama S5B3UL 3@ 981MPa 1=
JE A FR R F TR 2 25 AT 3 (Bacillus subtilis) B 2 40min J& , FLEE AT e 5% 11 4%
FrEUA 5, Black ZEB4SSIH R IAE 22-43°C 4514 N 5Lt 150MPa i JE AR AL EE, A
BIF AT AR A BB s h], iR R RIMEM T 5 f%; Hayakawa S5ECUR HLmg
EEFAT B (Bacillus stearothermophilus)7E 60°C45 14~ 800MPa = & AL #E 60min J&5 1575 3
ST, EJTERI N T RE PR m A B AR, (IR T R B8 71 A = IR AR RE = AR R Ao
FIRA S F 00t 27 ST A R i UL (001 22 [l R FLUR, R v R K A B A AT 3 Bl 1
e e AR BRI SN 7 THIAFAE XU ] PEBT381, i Seyderhelm Z5B9I7E 45°C 4644 K 900MPa
o AL B 22 Wy A 30min JE ORI, JRERVR AT IH BERE CRAF IR A TG 1, Asaka ZEHOITE 25°C
A Tl 400MPa = AR EEAR VT 10min J5 R I, Bkt ) 2 M e A B PR R ILR S
By, K v e Ak B2 15 AT DU 280 ) 22 By S A oS SR R €0 33 ot J5 DSR2 ) i AR TR AN
o BETEGEEREEARPNHMES, 2 FWITRE 7RI S8 i XU AR BR L8 240
[R5, i Navarro 254U B & & 2% B (400MPa, 20°C) 43 B A B 25431 10415 20min
JE K, AFACE R R AR R AR S BB SR A E R BE, MaiRD
Mg, AT R 2R NS, KRS Lambert ZPARTF S HEBTAH R, %8 FEIAN
L 5 A e e oA T AL B S 02 B R A 3 0 T e S S A K AR AR O R T
B i R PEIE S PEHENT, B A R T RS A T S R B S P RCE i, (R
P it o 2T A TR 2% A R SR T 52 14 T R R L S I R ) DO BB AR R B AR, [FIR
SR B A AR, G4k, H R R R B AR 2 N T A A SRR,
RRBRPE S 80 BB R —A, SN Z B R E IR I, [, BREEE
AR EH SR B TR N I3, AH 2 REE . W& YRS K i T FESE BT SR I
BRI AR A2 P 5] 2% R i = T (] ST, DR I o T A% B R A v B INAEL = it % T 5 I
JNE AR G RGR B A IR A0, T AR AR B IR ™ it S FH 73 T i A5 A 7 F I LA
PE, T AR ST FE Bk UK St B s R, 75 2 J5 WAH SCJE D T = Bt fE fig
T LA b S X 1 9T S kS B R

Jik B 37 (Pulsed electric fields, PEF) % 0 /E y— g B M AE AR 0 TF B, A R b5
FEwE, WA, REREMRAOHS . [ PN M ICHIE 7 22 8 A BRI A8 1 e BEAL M o e I s
WU A=) K TG R RE S5 7 THI BT R T AR T . Katiyo 251401454 PEF R SRR AR
B T BOG R 9T 1 6 20 S SR B A Y KO SR S AR i AR, W TR A
PEF 2% J7 U] {35 Syt vh K AT 3 (E. coli). ¥ 1T TE (S, enteritidis) & B £ 1 (S.
cerevisiae) S5 R, A P Z4EREIE L 19 B SR B R b S RV SR R AR e S [FIRE
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Gachovska ZEI7 R I PEF 2% B 45 6 55 4N IR B 5 ARG SE JRE T R P 18 140 1% B 3
BT TS, WSS R BRI Re B H S ORI B R TE R 2 AEAROC, PR AR
HER B B AR AT B T3 SR o K P B K R s R e S L8R v s ik o FE S AR X
TN K B B IR AR BT BBV R EAT 25 1R AR B, (IE B PEF 2% B 52 R BB 7E R 35
TR CRHER A BAL I R R B B o B R RN, b K AT B TR & RS % 53 1R K%
JAMIRE 7. AP FI52 0 PEF SRR SCR HIR 2 8 %, Wbk B 3 5t P58 N A RN 1) 55 R,
W &SH, DU FRFIRE SR WA R B S5, F I EERTA R R
%13&E M T PEF %8 W1 Cerdédn Z191% ] PEF A B+ AT 3 Flve ) v 2% B 5 R b 3%
KL AT T X ELAr AT, WE ST R A %) (Grenache) V14 PEF A G iRk &9, p-&
B EW L B SSRIR A SRS XA BTN, T 6T At R o e ) R L R PR T
Fi 5 1 D) S22 0K S A 4 BTG S 4K Aguilar 25000 L T PEF % S R N (High
temperature-short time, HTST)Z% B X SE SR op AR 5T S BB R 1 1 22 e somm, S5 R %
B PEF J5 B 75 CRFF I SRS SR 30 0 35 R M I & & 0 T A BB A 34, SR AERE R
JRARFE T T, PEF KB5S HTST REHTTHEIEH, HE21E LR AFK T PEF A H
Lt HTST R A 5, O T B & EMRRLYEIS 7T7%0L E, 4ROMES 1R T T
A R A A R s Y PEF SR HIR A 15 ] LAk TPk A S TR L
i, AR AV SO AT A S SR A DS B AT . Rk aE b PEF R A0 i
A2 AR B BN, RS e A R B AT PEF A B 5 bR G AR TR K
AN 10 5 LA FB, EAR PEF NETE S AOR B IR B 7 T B I AL, ATRETE
A BRIAEL W ¥ S5 XU 5 IR 55 7 T 5 A% G #0 BEAH L AN B 2 B & SR L3

4 HATHAA 7S RO AT, B B AR RCR W BURTE B 58 775 XU T ORFF
e IR S R4 45 T T B A B 5 AR A AR ORI N Y 0, SRS [F) 8 AR R 3im THR
JAERIN TH AR RI LG QIR 7575 HE 7575 KUK 55 5 2L 78 7 BE T i Sl -, a)
SEPUIN THOR 5 154 1% B A U 5 5 -
1.3.1.2 R E IR EEAR

A 238 3 R 5 A R — T ) P A v U PR i A 7 4 i 1 2 0 9 A R Y LR
BT B, R g L IR AR B VAR IR B & 22 5 0T 40 TR KRR B (Bateh pasteurization)
Az 485X 7% 1 (Continuous pasteurization), M B 5L BE K N FAI K B AN TR 43 9 R EEL B
R (LTLT). S G R @ (HTST) M Eri B R E (UHT)PS,  LTLT R AR
Bk, Hom# EPRE R T 100°C, @ R E X (8] N 60-80°CHI 2 4F T ##4E 30min 4
B, BRI MRS K S A HTST A E R T 110°CHI& M T ff 4
10s-40s FIZNER IS TE],  H 25 v PR R 1l L P R B (R R B D AR, — RN LR BRI &
SIS AR TR T LR T LTLT 585 UHT RAERE T 120°CHI4: T A B E |
AAFIR ML E B 48R, 5 LTLT. HTST RE A, UHT SR 138 S e A 2
RIS, I TRRARMUIRIET . BT IRH BRI, AR A, REH
Gy R



FEGE A B BORTE BRI E iz d] . BEBiib 5 i OS82 Z N . 40 Saple 25054
K FH 0 B BRI AT R A AL B, Ik I B 2R A PN o SR FE AL SR AR AT IR
M, 25 2L Z A5 5 7 AEARFE 0 & B AL 5 b 1 (5] i) BE 2 B 1E KB 223 Iversen
SLISSIE 8ROC LA N AN H AT il i N R B AL B 155 S5 R I, 5 K B AL BEAH
Eb, ZALERAARE HE AT O PR BN ST - BRAL R bR Yang ZEDOUR BILTE 80°C i AL EE
FAEXH BT R 15min J5, BT A S IERAL Fe bR SR 55 B S R M R T Bk
A ARG I R ARG 3 P (0 [FD R, VR 22 B9 90 8 DA SRR BT RO (b o R BEA AR b AR 5
NENR, AT TR EBAR SRR R AR T W Rezek ZE0575) i 5t
R HTEE P A B R SE SRR E W TR A B, 5 SR eEEIT AL, B RR
B AL 40 B IR B U8 T Ryt i 8 R P S 2 s, AR BT o S IS T £ & ek
715 Ingrid ZEP8NE@ L PEF % B 5% G0 7R T AL B FE AT 1 08 IS mp 4% R M0 5 ok 288 R
SEZERYE, BRI AR E 2O R RS . WSS R o 8 S R A R
SRR R 2R, T SR FE K B o1 B AR ) IOV AR I SRR B 22d P IR RUBR P T #ROR
BRI A i, (ELZE 21d-56d 5830 P9 7 RS B8 BT A B 1) 8 I T A S S 2 B S PRI 5
Baxter ZEBSIYRTT 1A i I A% B -5 4% G AR T 4 AR K S s IR R B R M IR 4
RIS, 25 SRR I IR AR BBV RE S 20 RGBS K MR & BB R A T AR
1, 1E 4°CZRAF IR 84d Jim MEA AR B A0 BEAS VIR i 0 BE 28 5 Lkl s 52 5
Moussa Z5EONE] i )47 T TR A FRIZ AR R R 1 TR R T A% 8 R B AR R G N B9k
AFa bR X ERASRAR RS, 45 R R 3 RPN B 7 SIS BRI N R IR B B R
KB, HXADNE AR R L B 008 . 25 B, W28 e Rt
Z PP AERGR BB AR 5 1L G 3R B BOAR B L Rtk AT 2 T K E T 7T A, MO AU 4h
PRSI E T BAEGIRAEYRETE PSS (R5UE 775 R R SO B A48 bR 5
J5 T 22 AFAE IE GUREE M, WA A5 B R 18 5 B L A2 e A% R B S0 e B R %
B B2 AR b A N FH 2 A e ) S ) 29,6161,

T4k, B rEE T RO T AR ST FE XU SR 7T 2 R IR TS R A B Ak A T 9
RN B BT B0 b B B PN S 2 T, TEAEACR B B A S KRG 5
{RFF. BB R RPLA A WIREUUIN . S5 A AR SCF RN B0, BRI A B EAE
RN T K AR, W 74T RN 1 5 AR CR R W (5] PR AIE (O BT AR AL &
MR BRI AR, BRI R VTR B AR R 2 B TS e 8. R
BT RGN RES R EUERR VTN A B 5 2O FE I XU S BRI, T AN S Bl R AT 4 5 2
FZE S, R SR XU i SR A S B R B RO B, 45 A Ry AR R g M SRR AR
BRI R RN OC R, T REESk B AR B E S Rt &S 4l o 18 1
5T B 58 MR TS R AR SO BRI RN 2 —

1.3.2 RitEMIEE AR RHRE

St SR A AR N I R SR R 28 R A R A 0h T SR R XU A B R

HEHAE, Horp oo E Kk R Ak DA K S R B 72 A e RO it 5 5 AR B = A 1
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EEJA AL, AR A 5 5% 7™ ELFN 19 9O KA AT B R SR A . BRIk, TG
AT B AR R 1 SRR A B TRIVEAE B P [F) RN 50 &, BRI SR JRUR it B AR AL 2
RO, & TSR0 A s o s ) 2 (e [ P9 A T TR B R AR R rh 4
RNk R T2 R 22 RiAN [R5 A PR R A R A SR A T R, BREL @ I B R4 55
AR BTVRTTRAL, A B & B B R AL S Y BRSO B AL e o, 4
I R 2 5 A S APPSR AR ARAL 1M = & DR AP R S IR ) 3K
AEAE, FEAE P I L A A AR S A e O, AR 7T L 2 T W A 4 R P A B 5 LA 7 B
B SV SG AEIN SR 1 /K A 28 i A R B B AR A B AE
BURKI A SIEVERR 7y, R, RSO R 45 S A & TSI T KIg, Bl 2
ARAFIEAE SRR R ME R ot (R SR G A 7 ik . AHOGHRGE R IR IR . R A
R R, PRI AR AR O B B AR B, ELE AT AR AR SR AR, S B
R S ST R MR R A, B BRI B A B At e, fEBRRRS e B
HEEF B PR R IR RS AT e G A B 15 25 DT ORI, ARG B T FE R WK -1 2 i
i (B-glucosidase) /K i LA A B 5 250 5 RIS 2, b AR K i SE o & 1 RIS &
(571, [ iR - Ml o SR AT 1Y A A AR S AT AWT FUARGE, Un Fan 2508 B-
) B B B AR T RS 1 13 Py B R VAL S VIR 6 Rl & 2535 s eV ot s
Wang 5IOHRSE 1 3 Flr B-7 2 B 17 B U0 AR R BRI O B ROR, B Z3RAS T R EE Bk
TIPS A 8 A 7 FH g 1) 79 S G AR 251 Gueguen “5UOLR A B8 & P B XT 2L AL,
R S SR T B SRHEAT AU it T 5, AL -] R OGS £ O A ORI e, EL
2 BRI A A I ALAT S 2 N, JEHS AT o-URI S o AR USSR
SO ON R o T DL b B B T A R A I I T E R, AR SCHE SR ST
SR AW & 22 57 2 UURE i s VR b S (O AT SR 2 A Y S B AR 2 & R ik
[V 2R, IF DL HEAT WAk T P71 26 4 P g A SO IR, S AR ST — I 2
TR

1.4 $5(EM XK 15 S B g F 12

B B TR I B R I R B BT B 2 SRR T, BRI . A LR
RURGIERR S AR R M BT S R U2 Y, AT A KR FUE S XU S 1 2
Z P R B S LURE SE (158 B2 58 M A A 0 B [ LA RIOBE AR 25 SR04, 2% sy o &
AR AR T B T EUET i B AR AR R T, PR A — b sl LR 2 S i B K SR
REAAR R IR it B 2 AN 2 B A PPt (R 00, T TG 72 A IR i J 428 ) AR 0 22 S BT FE A
Y, NLFET 25 RS R i KU B IR B0, L8 BT 88 A R 1k A i 70 1) A FE BB R B EL AR
RO ) FRE il b4 T S IR AR AR B RO B AEAL P LT, A, 2 B XU BT PR K
TH O E I FRUR 5 RS, FEAE R B0 D S5 UL A A B 5 i A 3 AR B A IR Dk R
o A, DRI B I A R R KU SRR PR TR R I SRR
0I5 2L BSOS ity R R JER AU 45 R P R ) SSEAFL g B AR b S o T iR AL o SRV, A
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HUEL B ) BN R S R R R R EE R A, RIERBTE
Fh¥E R DR AE & B ue 2 D E R, RIME A= el A [ in 7 204644 R 1
F) Y5 i AH 2 2 30000 2 1 XU 22 5 082 ey 2 02 TN BB VA 45 SR 5 AN R XUR 4
JR BRI AT R AR OCER, [R5 A O S 3E AT RS 5 (PR 7 02 2 £ XU
PR A A, R A SO I B BT AE, 45 A B RRAEAT SR 7 722400, mliE
Ry G ] s 1) 183 B4 g 25 4o o P ) S A T 5 I L R 50185871, W AT 5 e 2 1 1l 20 7
SE P SR A 2 S B S TR, DUMATE S Bk van (L s A DT R R 4 R M 1 T S i
IR BB R AR R AR SRS (1) B IR, A SSE ST £ XU i o 42 il R v B
PEOT IR AR R STIR A, IRV i T KR B ER SRR .
1.4.1 $HERRIEN EEM R TR

ALY T HH 2= 24560 5 R VA 1 8 SIS 2 T O B TR VAN 5 3 O B b 4
AU B L TR, R B RN A TR 256 R BN ST R AEFR SR, R
ISR SR AE R, TR E SR EGE e 258 RS R R R N A R
REIEAS ST AR, DLk 2165 e 2568 AN HES B SR AR (1) B 100, it e S S R
IR BESHET N, BilCE 2SR PY 92, Hmb %, 351 B fL4i%
FEHO6 TV F7 T 7 5 OB A5 T Jie 1 N At 7T, 7B & S P2 B . SRR . R
JEE PR S5 AR B 1 TN AT o SRS R AL R I S AR TR S A O A AR R e
ZRGITF AR A, PRI RS R TR A, TRk Eif, Mo
RENSRAF & Wb WAE TR I OCBERHIEE B, L AR FRIErE. B tErRs s, 1M
PP 7R R AR 1 RO B 5 A B B i A PR PE B &R O T LA B SR AL A, (it 54
LI T H A GRS % e 5 W I ot B4 R BR80T 2 S R e i AR Ak, T
TEMFFETRSUE B PEE, [FRBEE B 5. T ESER AR R, HIERN
A i USRI = B A [R] I 32 1 T 4R S EIE  Ra 2

AR - S T B B AR (GC-MS) 1 e i i (i i SR 245 R ML 3 1 3, ARG
AE v vty d I PR o B BT 0 B B R YR A T A5 A, R REAE B R S R
Al CASEELE FRCE YD R e Y A, AT SRR N AR EERT B bRk & itk
17 AT, FRYE L AC B N RIS I PR A B 110406-1<10 %7K 111, GC-MS (11l
RUE BRSNS B A 3 R AP AR R AT 43 BT 34T B AnY) e =&, 5 B[R] Bric o o 22
RERSIRAL H AL & W15 B Lv % 00URH GC-MS $R 401G AR X 18 Fh e yH 2R34T HE K
PG B % E, SEIM T mmMiX 12 FplE 2 5 3R E AR X 6 FhH 2 A 2 X
5% TR B T 5 E00OAN [ 77 [X S V25 IR o o 22 S P () SR P R I s+ Vervoort 251202
KT 2R A GC-MS HRM & T et fe st e, TR HT 1 & R R i A ik
HL37) % IR R 5 4% G 2 IR B AR R i 5 HR U B IS F2 5, IR VE T AR R
T JRUR it 0 CR 35 TR AR e, 3 st S0 A [+) 7% B 7 T 15 R 72 T3k 30 P XU ot ol
Ak, SRR T Z R SCEE B TRV R S SO S AR A s Shan ZEUROSIE jE i
GC-MS FARN T ER MR R G, SadEEIrh SR Ta, BT ESH
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ARG 0 T B S M 20 BEAT 7 2, I PLSR A4 1 RHAS T IR S5k B S M AR 7Y
R TR SRR DL R BRI R R N TR R, O B T 2R 77 R e s A
EEPRALIE % . AR CIET GC-MS 34l & 2 MBI F B N TR VAN T4, R A
T 2 SEER G T WA B bR TR S 4t i, G TR R KR
BRIIRHEYD T, 2 T4 SUE X IB Bk v AU fit o St PEAf A B B S ) 1771081, SO 72
S8 AT ER T I THEAR GRS SRR S HE .
1.4.2 $HIEX R IE S EEHIE N /574

1 U M 2 FPAS [F) 2R B R A WA B P [FIAE A i 230, L ek
52 FEM RN T 6 B R  TURR T A B RT3 AU 9 11 D B B 2 i) 11061081 R4 XL
R T S BV A AN AT DASEI = G B LA R, DU b Jo RO A I 4 e 1) 75 2R, T
BAE R —F0E 200 R 2 ) 5 R ILE FE RN TFB, AT AR SO pk v B AR R AR IR BT 12
R % . SRS R T EE T 3 AP RS, B, T O e R B
SR T B A MRE S R S E R MR, SR e S e &0 AE, RAHE
T8 BT R E RN ST BOS TS LA e db AT g, e XU DT iR e 5K 1 D
BT BJa, BRI S AR A E SRR, 456 fhd /s 3[RV (PLSR)
T (PCA) fhde/ 3 H 517087 (PLS-DA) . 270 M (HCA) 25 Si 1127 J7 13256 41F
B FE i LAZ AR SUE BT g e A AR 5 e i, i i ) B S 5 4 S 4
A TR T 7 it o R AT LS VA - Wil imes 251109057 Y 8 A v A (238 (HPLC) 5 — 4E R
FHBTHE (LC-MS/MS)iE XT3 Bt 5 343 Rl = it AT e e 5 e &0, IR 1 4-O-
XA R T BONE R ISR SUE BT, R AR -3-40% T ORI VE R N AL 1
RRIEFR SUE B, 8IS AR SUE BT B CE Ryt 53R S T A 809N  Li 2510
PART DL 6 21 4161 (VisINIR spectroscopy) & s & & nl @ VE B e & &= 22 7 B i
TACRHR S, ST ASYORE= fi XU 53R P AR s Mahdi 251152 B L S
LAY Z AR OB I RHIE R SUE BT T ik, 456 PCA XHEMIEE Sk T 731
RHH, RINZIREUE BRENSE 2X 7 Z A S TREFEA, FEE N TSR 4%
ST SEBUNS AN [F) 2R 2 AL M B S B i R 5 X 4
1.4.3 BEHETHFIE XU R FE S B E I ST Y 2 1

IEBkIRSE 2T, BIREE, AMA AR KRBT, B I R R AR A
ARAF DN T ARASGEA 5082 01 7= it U 5 1R 72 T SR BIUIR - &5 Bk TR AE XUk 45
2 B ATT 7 B ) XU i R IR, A B Ak P A B B iR A . RSE A S
H SRR IE 25 M0 2 RE A 5 22 ST PR 34 0 2 5 B3OS [t ol SR 2 A )t o S [ 3 X R 52 I
R JECRT SRR S 22 . B0 Cano 2%} 4 FhEEHEROHE R VIR BT 08T, BARTE 41
FpILRE Y o AT DL 88 CUlE . 2-FFIE AR T e FIRABE. y-CAER. y-F S
O, 2-2%-1-00FmE. 1,3- T i, 2. B, 2-23-1-CfF. 2-23-1-C N
BB FE Ry, (HIL 4 FREEpkdE R MY R RIS B35 2 55 Ortiz SRk H R
T 1 5 B 2 S [R) b [X 9 Bk (Tardibelle) 347 T USRI (1) 59 85 5 %6 5, 165552 HifY) 28 P
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FAER S T, BESRAE RN I AE 55 DX B o o A ARALL, - SR T 25 1t DX gk b AP A S XU
VOl A R A AE Y 22 e, L WSS L I SN SIS0 Jot 2HL RS 7 A 72 5 1k e o W 5
Spadoni 45 M4 BRI F] — 7 Hu 1 3 SRk R SEREATHE R MR AL T, AR AE L4 e
50 BT R R I EE N A 08 R (E)-2- CMi-1-B S5k SR Sl B 3 O FE R MR R 7).
T R, R NIRRT 5 E B PEVP O TR, SR TR 0 AR XU A
JRATHERESE s AR SCAE TR IR R rP QB A ME R o (¥ B il |, 3 ST i R AR ALE XU
SR QLS BB VTR AL 1 UK it 5 TR R AL

15 NEFFTEMRAS

AARSCAE XS AN [ P2 3t AN ) b PR b 1 A G T H i 3t b, % e ik SR S 2R K ik
W R 5T 5 B R i SO SIS DI R (B 5, o 2l DA 8B A i) T B Wk P XA AR A SRR I
DFEHE, PRITIEPR SR S SR AR A PR it S AR, [ ) A i e B Bk 72 60d) I
FEHA A 35 R O TR A A s AR JE AN [ it P B = g ik o 4 e M B 2 1R AT BT, H)
SR KA AAE XU A7 ot 8 S0 PRI % AU it S P S s BRI TR TR UG B4
Pk A B AR A T S AL, B Rk R B S S R R Rk S A B L S AR
BEAR IR s B R -1 60 W IS [ A O R T B v DU o J 8 ) 48 V2,
DURA g 37 B ik v AU 0 5 5 R 4 AR AR &R, ol i R S A S I B AR B S
W) TR R = i A . IS SCEATF SR N SR

(L) Bk SR S A KRR S U XU A B AL 4 B . SR HS-SPME-GC-MS Fll
FRERAL A A I B AT 3 A VAT B Ak b AL IX B 2 R 0 ok A K 30 P B AR s A R
PRS2 HEAT S AN, R B SR P R RN TR VP R 5 st A K P B B 1 R AR
TR GE T, 1 5 5o et AR e E - 1-1°C ¥ 28 254 T O s E B, St 60d ik 34
SRS R RO A 5 AR AL AR 7, T AR kT TR SR SR A 34 R e A i e SR IL R iR
KTk

(2) B AR M VT 5 T B IRk T AR 5 5 22 S AL R AT o 22 T BT (B Ak R 4R 4L
BV T O R VI, SRA PCA 43 Mr 4 & S0 M WA B pk vt 72 00 TR0 )5 5 b i 5+
b 55 SR 2 RV 70 1 2R R AR

()BT A MW I3 5 58 Te FLRFAE R FE S B A 2 » I8 B )IAE SR B VR A B
SRAFIE BRI R i R B R A, SR GC-MS XA [R] 7= MR AS [5] A (4 e Bk v 1 4%
KA Ay AT R M e T AT S BRI AT AR o A R S R kA e PR XU ) T F
SUEINE, [FIRR A PCA K fhi s /> — 3R 157 43 B (PLS-DA) S i A 158 =GRl i i 14
DR USRS PP B TR AR B ) S SR VR AR AR 4

(4) TR T IR HH AR AR XU A2 o 2 e A T 9 o 6T LU [R) 0K T 25 1 T i bk vt
TEFE R VR SRS IR 22 e, @i PCA R B Mridi b 2% B 2 1 545 R Ik
oy SRR SRR A SRR T, BRI YT E AR B R I R S A R B &R, R
REAIE T 4 R P SR AR T A ) AR A R
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(S) BBk BRI A BRI FT o AEREB I IR T R IR Wl o 25 28 SRR IR R M i A2
PR BH BT AR S At b, SR B804 3 T X 8% T i e B vt St e Bl R, B BT RV 22
B-7H] ] M Y B A R AL A5 A M I R IR VAR AU, IR T PLSR Wi - I B
5 R AP TR AR SR S DTk EE » foe 2R P Wi LT AR B-/h4] e W Y Al Al 1 253k
e, SAFEEEREBT BRI & RS

1.6 RREMREREENX

ERE KT 2 . SRUSOIZE R 5 2 AE IR G S ™ B 2 1 R B A SR e O A
HARSE, Bl e ) 5 A L WA HAAL T3 7 i AU AL LR, SRR = A
SRS PIRELA o 110 S SO /F 22 I B A et DX R % T R AT 22 40 £ Bl e 2R PR R
SRR DUSEA S BV SRR (RTINS, ko0 T 2 O B 25 7 7 L B S A ) 2 A,
EENTIR A T I 5 SR AR Bk 7 A AR AN T AR 2, S HESI I Bk 7 b A S A
FFER R 18 BN OB ) PRI A R BBy DR i it S A 1T 3 BT 330 o
FEEERAG, K6 b Xk B AR 2B S SOR BRI T B =gk ek =k, HnqfE
B G 7 ot [RGB TR B 7= i i T o SRV R R I R BRI R R (L)
REBE SN RN, R ARSI K 5 57K 28 R 2 KR s (2)
AT R AEED 5 R S R AR TS 2R S T 3 R A R AR A s (B) A UK
oy B R OT R I AN B AR, 2R 2k B A S o il 15 A EL D R TR BRARRALE XU
FeRR. DRI, LRI AP RAE AL BEIA Y Sl 2 A2 R B B A3, 330 i X
IR it B P AR o SR TER I AR RF AR A B DR 5 S L IR LA, e 38 AUV i S DA B TR 28
AR E R il USRS QU B (T FU PN 2 o 1 B 2] W T i S R T P i 5 S
R B DU 08 E R ORISR 2RI AR A AL, R o5 A XUk it T 548 1) £
FigE.

ARV SCAE XS S S Bk B IR IR AN B GeTt AR b, o AR A i R S B A
RO R 2R XU A JS2EAT 2R G AT (RIS N AR ¥ T RS E A I A i RV T RS T
PEAL SR SRS, DURAIE XRSR SU R3S 3 A O e, &5 & BB g Lk
BUIR, BT Bk I 0 R m WY S A7 ) AUV A 5 25 22 1P i, XA [ et b R 7 e B
FERNE R BEAT AT, I P i 2 IR TR S0 B A sl Bk v 3% B R b il s 25 28 ML
i, PIRREE RT3 B Ja SR R B A R G S R EE PR, 4l 5 B-7h81 2 W il
SE 7] A T BOER TR v T UM i 5 7E [ 457 0%, U Fe s R bl S S5, w)
DS g R B v A IR P XU 57 25 A8 i AL, B DR R LA SR XU ST A fi
BEINEAESE, B ol be ™ b B S 1 S A e S R e
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TE SRR SCAE KEAYHR R IR AR XU RS BRRE L S AR

2185

FIPRAEIE R0 TR 5T, o SR S JURE s 2 BE 5 SR ST A JEL e R 5 A ) AU i
o WP B B S Rk R S AR R . RS R A ARG
R RGA R, @ s A S RN EY S &, WIRTEN T Rk
RSLHERE SIS, PR T A BCE 2 T B S LB Ak S5 7K SRR SR S U it o PRI A
W, TRV A SR SIAS [ AR K B B R A 8 BR 3RAE T S A il Ak 4 XU S o, O SRS AE K%
S P B AR B FH Al

IR R S AR K BRI BAZA 35 K, FEAR K HA S B A P g ik SR S IXUBR 7
SN SHIRE BEESE . AEEETEY & (SSC) EN—DiE RS N i R
FEAA I ST 8L, e DL AT RS AR IV et A SR I TR F sz (2000 [ i ek
k1) 1% it Jo A VPN K SR R BE R B R b 2 —, 8 DN LR IR PRI E P 14T
G, AR A VA 1 S5 PR AR AS PPN 45 Bk = A S w1, a3 WU R B 56k
PR KSR KU T AR AR B = Bt o AR FL 4 & F T35 5 1 1 SR 20 B e A ek XU
FRJERUI2I23Y, 3 g R o e AR R BRI B % I B8R R A T b oAb R A 124128,
TR AR R HE B BE N AN FIRE St AT X R, R P 7 v e R it . R . (3
P ARSI F ARG S5 e A 1200 ik fi R O o v XU 5 1) 25 78 VAL 485 1 B0 4 R o
(3 RAGHT) R TR, H A2 3000 T Pk OREE S5 i 4% i A AR B T BRAL FR A
2 VPO Sk Z AR HEALTTIN 7735, HME LA 2800 e b AR A0 J5ORE DL ORIE BBk v i T 5 1)
PrifELL

K FEIIH R GC-MS H AR 45 & 4l i 14 S8 B VP AN 77 2% S BN g 5S4 ) g ok S s
AR IR, FINSRAH E 88T (PCA) RZREEZKSHT (HCA) HHEE A1)
THERBAE RV URE S B, DAHR = B A PR AR 3 Tk 4 5 25 B B 2%, RIS
HRAY 2 BRI B 1 R S PR AT 22 O 2R MR LA AR BT, ) A B R U i JoiE 23K
JOEFRUIIABE AR, AT XS e A K 1 B s R I SRR 2 S AT VR . AR TR P
Wréka GC-MS. HLFEZERIMTFBE, BBk A K I 5 0 5 AR o 309 1) JXUBK i 5 28 AL 1)
PUE VPS5 I T, kit Rk e AR S Ta1 A s S SRt U i B A SR AL SO Bt
AR
22 57535
2.2.1 IEHRY

FEHT IR AT T TR BE R G X (85°58710.9698" E, 44°1529.1636" N HEAT A K 5 Ak
IR BREEACRAE, SFON g 157, fEREPkA KN RERE 5 RaEAT 1 IR SCHR A,
H B E 2RI RN IE, &R R LA IR a4y FL-F7, PRk b A
THOE VAR AR TR 528, B B3 3 7 B RN AL g ik 2R
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SCONFFRFEA . PITARFE AT G HEAR 77 AR 7K IR TR ISUS B T-1-1°C FE N AR B, [R]IN 7E K
G 24 0 H A AL ZE B I Akl o B AR 22l R BR AR it 0 3 N o i 4, N bRA) 2-
FWE Rk (Cr-Cao) T3 Sigma-Aldrich A A .

2-1 NEIE K HAREHE SR+ ma s 7SR AE
Fig.2-1 Morphological characterization of peach picking samples at different maturity stages

222 FERWKE

A E: 75 pm CAR/PDMS (£0ft) #Hik, E[F Supleco A #]; Fahdbkess,
[ Supleco A F]; AURBKHAX: 5977A Jiiit-7890B ik, HIUZAT, 3 E A ]
TS-5000Z %! T H k5t 0 R 48, HA INSENT /A & ; HH-SBF11 i3 Ji7 5 43 B8 JR 3 AL
#E Hurom A 7]; MASTER-AM =i B THrllBEA, HA ATAGO A ],
2.2.3 NEEKHAIE MR AE AR TRAL IR

FrIEPRAE A M EE R TE IR (25°C) &4 Fi&E 05 h 5, fFHmEZEE
J&, HTFRIERAR N BERIAK 7, F AT 58 B J5 B BRBEATL 2> B 2H, 230 T 2 AL
FRPRIE « HERMER T 5o SRl . BRAGTR PRI S A AR AL BERT, BENLIGHEL 20 sk
FEARBHATE R, HARKINIR VI, TR 58 S R bk 2542 . D)l N TN AR TR
B EPETHL (40r/min) HRETE, K PTAR Rkt 80 HJE DA ILIE, PR RE M iRE S
NI RS A - TR AR, DV PRUESE RV R 5 - Rl FRR 22, RO AT
IRBRAEAS B T--80°C 251t N, At i BB 50 B Ja AT HE R oy 5 e A
2.2.4 A
2.2.4.1 FALZHON &

WAPEREEY &R (SSC) lsE: FARSIR GB/T 12295-1990 FrMll & 75701,

RJFERENE . HARS IR GBIT 5009.7-2003 (i 5 5702,

FERENE: EAARZ I GB 5009.8-2016 fil 5z J7 112,
2.2.4.2 HFEHT

FERE i LT RO BT, R R el AR AS B T 0IOK T R I8 R, R o B kA A
HRIK e, SRR E R £k, VB, BEJER: 100g #4505 100mL Z&BKE S, K
FREEAHIE SR (27°C) A4 Rl PEHE skt #F & FARIR B OLTE 4°C
3000 rpm &4 T 0> 15 min, HCETEBAPIE (480 H) ZAiid i, ARAA IR iE
BEREAS SR AR R VA TAC R, A3 s pk i v 2847 /e 7~ 20 i . TS-5000Z 24 /15 A

13



D252 F FLRh AL AR AR, SR AgIAQCI 2Lt BB 5 22 T8 T8 i /58 & W i B A A &5 A 1230)
(177 I Bk b 5 13 K iR R AL AR 5 S L R TR 1) E AT 22 R e T Mk Tk R
[RISRFEAR . (EZAMIBI AR AE N, Frbn eV h & BN R IR A Fe e J5, B MBI
AR AN [ A KA A it 34T 4 9 3 ShEURE AR B8 H 7 AR LG 201 B 2 — IR A7 2304
MM BEAR R G0 R 2 LRIE T & KA F e I, 38| (N THER. TR
30 MM EALERVERD 0.3 mM VA FRIATRAL AR, 52853 i 8 Bk . JRR AN A (%
RO N-13. -6 F10. A 1 a2 E & PR MAE AR T JE R AR HE LR, TN SE B il TG 1R E
FR A B~ Rl Y [, TS-5000Z 24 W~ T R 43 B 28 48 v FH T8 PN A [7] A= A g
BEAE B AR R (sourness) . 75k (bitterness ) ¥k (astringency) 775 [F]1£ (aftertaste-A) .
EBR[AIBE Caftertaste-B). FEEE (richness). #£k (umami) F1EBE (saltness). AN[d]
A K R BRAS IS S A 4 RAEIR, 23850 1 RIEHAEUG 3 IRIT141E, M 2-2 FRaf 4y
AT AR R e B AR HBAA RAF I, AR i s R e S e SR .

= Sourness
—e— Bitterness
----% |—— Astringency
—v— Afertaste-B

%y |—4— Aftertaste-A

< Umami

» Richness
—e— Saltiness
—— Sweetness

2Cycle 3Cycle 4Cycle

2-2 B HERBEZIRIEIAMNIRAE R 3£ =
Fig.2-2 The response line diagram of three times cycle test of electronic tongue

2.2.4.3 HS-SPME 48 KMk il 22 BUT

BEATHE R B 2 IR 964 SPME 2143k (75pm CAR/PDMS AHEL) 4l AU
BERE TN AE 250°CoR A T EAT 24 L), Mt BEE O] SRl BE-FAa HA I 5
OB RN IE . B2 2.2.3 BT VR R EARAE ) Bk BT &, B 5g BBk AR
AN A 15 mL TR, IS A TR AR B, [FIR 2-F B (15uL,
0.1pg/ul) TEAAPRIIAIL Y, JREH SR E HER IS, RIS HE T 45°C
HIZK M P TG IR 10 min, 58 J5 K T [ AR AR 2 BT i N = T O I R O 13 4,
ANETfhBE St B, R 20min JE K AT 4EPURE TR Bk R GTERE L, 250°C ok
TG 7 min, FTAFESISFATHET 3 IRAEEUM R, AT SE S A Sl SR .

2.2.4.4 GC-MS 5 73 b7 264
SAHEIEREA S0 HP-INNOWAX EBHEF:, K 30mx0.25mmx0.25um (K H
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Agilent A 5]); FEAEWIIATR M- 40°C, 4E4F 5 min, ZRJG LA 5°C/min ()3 K KT
2% 90°C. 140°C. 190°C. 240°C, &FHifith AL A 34 [A] R Smin, 156 B Tl 45 o e PR 5
10min A48 HERE RN 250°C, #A AR AE RS (He, 99.999%), it v E
WA, VEA 0.9 mL/min, BTSSR AT i A A BN AR IR 260°C. JiTiE
SN T HBEHEE 70 eV, AT IR 80 mA. H FEMIRHIE 1000 V. B TURIEE
230°C. PUZLATIRFE 150°C. 455 R Vu H 35m/z~650 m/z. FAFHE R 4.37 scan/s (441
IR, HIGE AR . BE G 7EAH R 264~ St AT B e S s A, IR st O
FRECE(KN % 2 HARIE R -
2245 FERMEMT I ER S E&E

EMETTE: BT R IE 45 R A e 0S5 5 7 Mass Hunter 7.0 08 24456 NIST
14 &2 | s, EEE5>>70 43 pAs i g B VTR KT 700 (A -

Em ik SRR AR LS WERETT S B bR & =
2.2.4.6 Wi S B A 1] 2 8 ST SR VR N B 5

PN R 32 5 0 R IR S AT R E AR P A A OGRS, YR
MR (4 L2 B BWHARTALKFR R0, 786 g3 T R R B YN AT, B 2
T TE) G I ot 22 5 TR SR Ak P R, R 8 A R TR I N X . SR
ANFE ARSI R SEBRAE A K2 3 Bl S, KA 10 26l E PP EEEAT PR (0=
55, 10=Agir) W34, £ 2-1 BoR T LB VN A U 8515 I F TR 58 BB VPN I vk
REAE 8 I8 7] J2E S AH D BAR IR o i I ZRIVEAN /N R 53 75 6 B 20 9 5 1 b AT VR
3 WK, FRAE 2 TR 8] B PN 5€ BRI Ak R i BV VAN Ut C AR P R  2.2.3 17
JHEARTRD o TEIECE VPN BT 75 X0 B AN R A2 S I R I B BRRE S BE AL 1B B 3 7 B AR 2%
FFEBENUIN P 2B 25 BB TN N AT VA o B NEE S TR 18] B8 75 3T B 30 FP A
AKHR RS &, EIRBE I A B KIS, AT R TN S, N
FCRBELS T AT 15 4380 i B AR 18] DA D R B 95 55

= 2-1 SERR SRR M R E R ENE
Table 2-1 Vocabulary developed to describe the taste of flat peach fruits

RE R JECE 1] iR
FRMR (Astringency) LA B S PR R B AL, A ol s TR S ) 5 I UK
& Quicy) N V5 SRS 2 T It 7 R VA o i
iR (Bitterness) 7 WL PG % IR i T A4 PR AL R 24 R PR e
IR (Sweetness) SRR, N R AR B 1) SR AL AR B K 1R

Fk Ak (Sweet overall) R RIS, RILETRME 5 A7) Be v 1) () Bk, AL
8 s e i () O ] K
R (Sourness) NIRRT () B SRR R I, [ A6 B T PR VAR S 15t o
2.25 BIFELEFE
RN ER TSR IS 1T, SPSS18.0 Al Excel2013 £k 4 ik fF 347
i AL AIAE SRR R R g o T 45 AR AT K Mass Hunter 7.0 54t /2 NIST 14 $(4i 4b
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AR, K4 A Origin 8.5 & ChemWin5.0.
23 HBR5TIR

2.3.1 FREKEIEIE (LS
MR 2.2.4.1 A7 FIRSI TF B 23 591 b AN [8) A K R Wk S A A O v BB L O SR L mT A
WYy, BB N RS EASL AT TI R, 4558 %K 2-2,

% 2-2 FREKHIEMRIFRIENSH

Table2-2 Physicochemical parameters of flat peach with different maturity

HASH F1 F2 F3 F4 F5 F6 F7

SHE% 13140828 17349912 351#054®  6.1840.61° 7.3240.35° 9.050.55° 10.1540.71¢
EJERE%  0.0440.01°  0.13#0.07%0  1.8440,14>  2.3340.23"  2.4330.74b 2.1740.53" 4.3340.19°
SSC (Bx) 10.5040.052 11.5040.00% 12.0020.00% 11.5040.50*  11.50#0.502  12.0020.50%  14.0026.00°
R (g0 23.3022.50° 35.1043.90° 40.8022.40° 60.30#11.50° 80.50219.30° 185.10+#15.90* 233.322.90°
Ef: (cm)  3.00#05*  50020.50° 5.9020.40°  6.0020.50°  7.0020.50° 7.5040.50° 9.00+0.50¢

E: “abc”A ANOVA BELR M, FiELSD SAENEFRAE p<0.05 HAEEEMER

MRSt X B F BREZE R, HIRK KSR T, iRk E A K A2 A opE 43
FRAR B2 AR b Tt b X B A W B AR 3, R B A K BT AR AR I8 i K8 35 A AR R
fEAF LXK 2 5 SR e, 0 B A K A BBk 75 AN B 2, DRI R 7 2 ek ek IR
B, PITEREIE A I FE R P AR SERR B GLIRIBG 5-15 KIEATHE/K. @ik SbES
S JEORE R TR AR A A AT IR e i Ak SR S B 2 R R R R B T R A A A B
BT, TEIERRADIRAE K, FsLriE oS EANN A T RARKE, RIS IS (LU 45 hE
it SEIEFNO, SFEESEWRATHARKAT, ISR RE k5 se 4 Kk 5] 20
RIS AR, B /Al LLE S AT FLOAE S 275 S0 DL ROE JR s & 5 T A
RIS, RN BRI B (F6-F7), R & B IR B msm,
2 EIRSPRR A, AT IR K AT RS B 78 SRR BOREL 980D B /K IR BS ek B Y
IR AT SRR BT S8, SR F6 AR S AT SRS B S T FL1-F5 a6 4l
B INE 9.60% /4. i, 5HAMRIGHE AR ERr AL, LR & SRSl 5 i
m, BRI R RS A, Koy & RIK AV E B E R ERE, F6 [F
FEARXS T 6 LB R FRAG, [R50 70 KA e AR 3R B Cg i 2L (R B 2, [FIIN A
DI R SLJ5 F U BB TR0 5 . SE IR A F7 I a0 50k SR e 5 sk
BRI RAAR A K IR e B, R  ELAT BEAARR R S v € L A R SR Bk SR S R AE 7
gith, REBEHSME, RINHHRES, BARMEEEE b B3R HA 0 50835 e
Y

FAL, TR I Bk M AR K B 58 4 B ET I R A PR R ) A & LT 6 I B RO,
F1-F6 £ SSC [HIEARFRELE 11Bx A4, F1 5 F6 M ANAFTE 1-1.5 B £ 57,
SRTERE BRI T 56 42 B FLIS BV SRS n] R AR R By, B F7 kA4 SSC 1A
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W THE 2 14 B, HE T2 70 T a s g Pk R S AR A L B B T v e ]
FEA IR S X R, DRIk, R SR s SSCEAE Al ik Ak B Skl 2 5 RIS 1 )
B E PP R AR 5 R

BT WPk R S B IR I8, A KRR AR Tad R ER S HE
AT VP, BIGETT 2R AT B R B gk S S A AR K 5-25 RETEL, F1-F5 R4
RELEASHEEEMEMELNE BTHES, EEAEN{E Sy 15.0-20.00/5 K, BEAAWMN
RN 0.5em/5 Ko SR 4IEBE RSN F6-F7 BrBL, HRSTABIRER K, B
RN 70.0-100.09/5 K, BRI A 1.0-1.5cm/5 Ko Kk, Sk SR S2R AR i
ToPR . EENIE R RS A TE A, TR il Bk R S AR R Wy 5 — T B
WKAE o FEXT IR SR SEAS [ S BRALFE bR I I J5 B, A SR S R T P [ T
EHEAAWE ETHES, FN AR, EEW e AN EEE, Pt
TR AR E Bk A=A ) B A A FEPE
2.32 RREVHN IR

K N TRCE VRN 772050 O 23 B AN [A) AR RSk SR S F UMK BB it ot Gn 3 2-3 it
AREN BT ASAS [FIRY B R AR A i R 0 S PR 5 B 22 B35 (p<0.05) . Ak 2R S TR IR
T IRRT R R 55 R B i P o PR I R S AR A T S A T PRI, 0 SR SV ' s R R
IR ] e S o SR S AR I ) AT A o Bk SR S B 55 IR S B B BT R R
Fo s B OEFE 80N 8.6720.52, FWR S E AR AW BFIlFE K7k ) 0 8.1740.41 F
8.0040.00. [FIMF RN, TEAELLE KB B FL AT F5 Wbk JESEpe i b B ik . SR FIR
R FEAHAML, HE REE AR . 7E FL RR S A 75 1R R AR IR (4 R B SR 58 e A
B, 43939 9.0040.00 1 9.020.0. F2-F5 &4 5 H LMK & Mt A B B B g (4
524 9.0020.00. 8.8340.41, 9.0020.00 J 8.3320.52). £ 45 3 HIMOMI M & & PR At
8 A58 DRy S DX AN [ A A S ok SR 52 ) % TPV ol SR Je M S LR i i P2 AR A

7 2-3 UK R E B MR R R KHIE R E B R (E

Table2-3 Determination of taste sensory attributes of flat peach and evaluation of sensory sttributes of flat

peach with different maturities
WA A AN Y CRLAR L 2-1)

FR=d

bl F1 F2 F3 F4 F5 F6 F7
HIRR 9.0040.00¢ 8.6740.52¢ 854#).55¢  7.674).52¢¢ 7.1740.41°¢ 51740.41° 2.0040.632
LS 7.3340.52¢ 7.6740.52¢¢ 7.54)55¢ 7.174).419 7.3320.52% 4.0040.63" 2.5040.55?
REERE  1.83#0.75% 2.5040.55° 2.6740.52° 4.5040.84Y 4.6740.52° 6.5040.55° 8.6740.52f
HILE 15040.552 1.6720.52% 2.6740.52° 25040.55 2.83#0.41° 5.00+40.00° 8.1740.41¢
HINELS 1.6740.522 23320522 250#4055° 2.1740.75° 267452 3.6740.52¢ 8.0040.00°
(LR 9.0040.00¢ 9.00#0.00¢ 8.83#0.41° 9.0040.00¢ 8.3320.52° 2.8310.41° 1.00+0.63%

7E: “abc”3 ANOVA FELERSIT, 7E p<0.05 EEEMER
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& 2-3 ETREWMENTREEKHAE HCA 247

Fig.2-3 HCA on human sensory attributes among different peach fruit samples

TERf 8 5 B MRAE i A R AR KO S S AR K T B A S » VIR B Bl 1
JERE PR BE TS A RUX 0 WE Rk AN R AR K, CUBH A GV Sk Bk SRR A AR e o B T 1 R AE
R T 7 B B AT FE A E R 26, A 2-3 25 AT R DL IR B VAN &5 SR T
FIEN A RIERR AR K, BX o EEsE. MRIREER /N T 2 8, 7 AEAERID N
3ATEERRA, ME—4l (F1. F2 M F3). 5 4l (F4 fF5) FZE =4 (F6 1 F7),
MR EISE RN, ERR IGEE B <25 B, FRMMT LA F1-F5 317X 7, fH15
FIr AR S SR ISR — A2, IX U B AR EIRR EC R B8 [A) N TS PR R - 3R B i
X535, gk 550 B S VP45 5 R gk Pk SR s AR KB B UL 48 FR 1 AR AL R
FIL, EoR TIBERINE R (£ 2-2). BEERBIEE MM, BHERR KA
25 NPk A AT BRI TR 7 HFEATE A — 20 3R, AR IR 2 I SERRE S5 i, BRIRER
B 52 Rk 2RSS, AIMIE B F6 5 F7 WALBRBRAE Ty 5 A2 K3 H Al 4% 4 B bk
FEM PR E M B REER . 28 FERKRH, ARRERE PP A [ A H
IR SR ST BON AR B R IX K, AEAFETEME LIRS 85 2OU A B Bk 2B K 1 ) JR BR 1
2.3.4 RNEVEKHIENKR & 7 FEN

R 2-4 NEVEKHAE Mk A 7 5 BN 3 A

Table2-4 The nalysis on the perception effect of electronic tongue of peach with different maturity

EEEEZL S N LS HAUS EORER O ERREILR O EBERR FEE O ROR S
£l -6.122 5.72° 1.25° 2.31° 0.20° 4140 0.72% 1.35¢ 4112
-6.03 5.45° 1.31° 2.34° 0.20° 4.01*  0.75% 1.33¢ 4.16°
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ek 2-4

-6.012 5.51¢ 1.31¢ 2.26° 0.20¢ 4.232 0.75% 1.35¢ 4.092
-7.53% 1.078 0.93% 0.182 0.21° 4.80%® 0.83¢ 0.394 5.90°
F2 -7.45% 1.472 0.92% 0.41® 0.20¢ 4.80%® 0.89 0.354 5.86°
-7.45% 1.85% 0.94% 0.53° 0.17% 4.67% 0.71° 0.264 5.79°
-8.590 1.422 0.812 0.212 0.20¢ 5.35° 0.94¢ 0.08 7.664
F3 -8.56" 1.82%® 0.822 0.43° 0.19° 5.31P 0.924 -0.01¢ 7.644
-8.54P 2.22° 0.882 0.60° 0.16% 5.23° 0.83¢ -0.14¢ 7.48¢
-9.10% 1.302 0.92% 0.228 0.20° 5.46° 0.84°¢ -0.26°¢ 6.64¢
F4 -9.05% 1.70® 0.93%® 0.42° 0.21° 5.44p 0.85° -0.30°¢ 6.60°
-9.09% 2.07° 0.91% 0.52° 0.18° 5,240 0.62% -0.34¢ 6.56°
-10.87¢ 1.90° 1.11° 0.242 0.19° 6.23¢ 0.82¢ -1.20° 7.10d
F5 -10.84¢ 2.28° 1.07° 0.40° 0.15% 6.12¢ 0.73° -1.23° 7.19d
-10.80¢ 2.63° 1.08° 0.55° 0.13% 6.11¢ 0.74° -1.23° 7.25¢
-13.54¢% 1.91% 0.922 0.242 0.102 7.424 0.88¢ -2.062 9.63¢
F6 -13.18¢% 2.29° 0.912 0.40%® 0.072 7.314 0.76b -2.092 9.66¢
-13.55¢% 2.66° 0.852 0.52° 0.03° 7.144 0.582 -2.092 9.65¢
-14.77¢ 2.13° 0.912 0.37%® 0.062 7.974 0.81¢ -2.812 7.43¢
F7 -14.73¢ 2.46° 0.852 0.47° 0.032 7.78¢ 0.68% -2.778 7.61¢
-14.70¢8 2.80° 0.792 0.60° -0.012 7.69¢ 0.512 -2.752 7.844

7E: “abc”3 ANOVA HELR S, FiEASD SAENEFEE p<0.05s BEEMER.

AN FEAARII BN TR SE VP BARE R IR 2-4 Fror . A il kA I s bl (1 22
K, BEBRERIR. TR, HEIR. SORIEIRES. SHOR AR E 8 AL &% 2 5. (EIRIR ]
MR, R ROVRAN T 5 BT B 26 K R A SeE AT 2 BT S R R ke 35 o
HLT IR T RGEHIRT TG R R, DUE R SR ITE TR AR F1-F7 IEBERE &, I
FRWRIR B 9 AR IR AN-6.05 A2 AL 4-14. 70 CHL rR R R JC IR IE 9-13) , T FH IR S BE AR VR A 4.17
ALY 7.84 CRHERTEWRIC Y 00, RIT, kbl SR S (0 B2 B A= A s 8 T R A I T 3, 7 IR
IR (AR B A5 5 50 58 U i o5 b SR S AR AR A Tk 3, e R EINT ST F6 R AR A
Wi A fx (R AE 9.63-9.66 (8], MLIHHL F- Wi N o 5 N TIRE N S R E . 741
RILT AR A ARSI BT TR R S S WA [ R A R [ I B S8 L 2R L S E BE T 46 2
K IR RFAE R, FEZ I L 0 H i RE s SE OV R S AT S e, B, Ak
e =Ra s 5 B D F S SN HAl N G U DIVAERES iy %3 NG S N D E S U Sl L S A NS R )
P A e N AR SR R o 8 R 1) P R A T AR AR S AN 8 VA 45 D T R B T R (]
AR, PTRERE SR A IG SRy o VPR s AE RO B TR 2 T L F3-F7 A b I
TRORTR AL AR AR O R 8 UEHLER N E TR I I, e LRy BOEHL
i FH A B T fE A S BURIRIR AL B E 2R A
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Fig.2-4 E-tongue induction intensity analysis of bitterness and aftertaste at different maturities
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Fig.2-5 Electronic tongue induction intensity analysis of sourness at different maturities
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Fig.2-6 E-tongue induction intensity analysis of sourness and sweetness at different maturities
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Fig.2-7 HCA analysis of electronic tongue response data of flat peach at different maturities
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Fig. 2-8 The correlation analysis model between sensory attributes and physicochemical parameters
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2.3.6 [R5 R B HARR DL & M I BREB R 23 A

% 2-5 KA EIREEERIE L M YIBER 5 S 4F

Table2-5 The analysis of volatile compounds in flat peach during different storage periods

Jors) 4, S 1%%7&?_ [6] % Hff 10D 20D 30D 40D 50D 60D
(RT/min)
1 T Nonanal 1.116 CH1sO 085 235 237 075 204 282 122
2 1-35 45 1-Octene 1.129 CsHas - - 037 024 - 0.56 -
3 2 -FRE % 2 - hydroxy - propanal 2.256 C3Hs02 0.92 0.13 - - - - -
4 1-EH Tk 1-Chloro-Nonane 3.216 CoH1oCl - - - - - 236 1.16
5 U Hexanal 3.817 CeH120 - - - 355 - - -
6 1-Pibh-3-fF 1-Heptyn-3-ol 5.583 C7H120 - - - 027 - - -
7 BEs Heptanal 5.621 C7H140 - - - - - - 0.39
8 AL A 5-Ethyldihydro-2(3H)-furanone 5.654 CsH1002 - - 3.28 - - - -
9 1-35 45 1-Octene 5.98 CsHas - - - - - - 1.09
10 BRI A 3 T 1ig Oxalic acid, allyl nonylester 5.988 CuH20: 0.29 0.79 - 2.33 - 0.88 -
11 PIAS 28 N g 5-Hexyldihydro-2(3H)-Furanone 6.138 C10H1502 - - 6.42 - - - -
12 2-CllE 2-Hexenal 6.314 CsH100 1.94 0.07 - 462 341 286 298
13 1% CE Hexyl acetate 7.157 CgH1602 750 1.35 - - - - -
14 I 9 2 TS Oxalic acid, allyl nonyl ester 8.397 C14H2404 - - - - 1.24 147 0.83
15 2- O f-1-T% TR T 2-Hexen-1-ol, acetate 8.923 CeH1O02  4.00 - - - - - -
16 1-CFF 1-Hexanol 9.704 CeHuO 271 135 181 4.01 419 213 317
17 4-F -1 IR 1-Pentanol, 4-methyl- 9.745 CeH140 0.15 0.04 - - - - -
18 TRIR T M5 £ 045 T Carbonic acid, nonyl vinyl ester 9.829 C12H2203 - - 4.49 - - - -
19 3-CUf-1-F% 3-Hexen-1-ol 10.793 CeH120 0.13 0.71 - - - - -
20 (E)-2-C.)f-1-F% (E)-2-Hexen-1-ol 11.494 CeH120 0.41 0.25 - - 0.51 - -
21 TR 25 i Oxalic acid, allyl decyl ester 11511 Ci5H2604 - 0.14 - 1.70 - 0.88 0.71
22 5-FJL-2-Pifis 5-Methyl-2-Heptanol 11.975 CsH1s0 - - - 140 0.69 065 0.34
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

38
39
40
41
42
43
44
45
46
47

(E)-2-3¢ Ml
1-¥:4-3-IF
HLR I TR
Pz
(E)-2,4-PE Il
2-T He-1- 7
2-C Ol
e
L
TR b
FA U A
+ DUk
5- FH k- 3 I
1EE

1-(2-Fdk 5 FE)-2- F e+

ki
(E)-2-C.fi-1-
R
AREKAR — T 1K
7 7T
1-Fm
y- A i
%%
2-TRFE-2- T
pdis
TE-B-EE 2

(E)-Oct-2-enal
1-Octen-3-ol
Oxalic acid, allyl nonyl ester
1-Heptanol
(E,E)-2,4-Heptadienal
2-Butyl-1-octanal
2-Ethyl hexanol
Decanal
Benzaldehyde
Theaspirane
1-methyl-4-(1-methylethylidene)-Cyclohexene
Tetradecane
5-Methyloctene
1-Octanol
1-(2-Hydroxyethoxy)-2-methyldodecane

(E)-2-Hexen-1-ol
Benzeneacetaldehyde
1,2-Benzenedicarboxylic acid, dibutyl ester
1-phenyl-ethanone
1-Nonanol
y-Caprolactone
Naphthalene
a-dimethyl-benzenemethanol
Pentanal

Dihydro-B-ionone

12.254
13.265
13.44
13.44
13.761
14.743
14.834
15.056
15.882
16.112
16.98
17.272
17.293
17.331
17.364

19.197
20.086
20.17
20.224
20.817
22.053
23.451
24.854
26.44
27.137

CsH140
CsH160
C14H2404
C7H160
C7H100
C12H260
CsH1s0
C10H200
C7HsO
Ci3H220
CioH1s
Ci4H3o
CoHus
CsH1s0
CisH3202

CeH120
CsHsO
C16H2204
CsHsO
CoH200
CeH1002
CioHs
CoH120
CsH100
Ci3H220

0.30
1.14

2.55

0.78

0.25

131

0.05

0.35

1.84

0.15
3.57

0.11

1.05

0.04
1.57

0.35

1.19
1.46

0.31

3.26

0.54
0.50

0.81
141
1.60
5.86
0.24

2.14
1.58

0.40

1.58

111
0.20

1.62

9.54
0.50

8.44
1.17

2.30
1.42
1.43

0.67
1.10
0.22

1.69

9.41
0.46
9.52

2.71
1.26
1.77

151
1.63
0.95
0.36
2.54

8.43

0.40
12.90

3.65

3.12

1.65

1.24
1.55
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48
49
50
51
52
53

1-HHZE
2- F k- [ S 4K Lk P
2,6- ZRUT X H
PIBL%E T
ARoK R 5 55K
AR _HR Tl

1-Methyl-Naphthalene
Tetrahydro-2-methyl-2H-Pyran
Butylated Hydroxytoluene
5-Hexyldihydro-2(3H)-Furanone
Diisodecyl phthalate

1,2-Benzenedicarboxylic acid, dibutyl ester

27.551
29.859
30.16
37.624
49.998
54.374

Ca1Hao

CeH120
C15H240
C10H1802
CasHa604
C16H2204

148 331

0.28
0.57
0.79

0.37
0.93

0.65
0.25
9.95
1.37
2.34
2.68

0.54
14.41
1.03

2.02

4.05

0.51

7.65

0.78
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Fig.2-9 Appearance marking characterization of flat peach in different storage periods
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2.4 KREINGE
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HR MR AN, {F 25-35 KR AN AR bR B H2 T teAh, BSAERT 30 K
A AR e IS PR ST & O R 22 57, A5 i B R HA () ] Y 1 [ T4 2 v 1
T2 14BxX.

(2) B VRERMERAYE R, 8 ERE PR N R R PE AT AN F AR K
IR HEAT X 2, AESLEE AT 61 N R I, Bl AR K e 1 2 K i ik 5 IR 8
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Supleco Al AJRBLFHAL: SCION SQ 456-GC &4 HEiiitAx, 25 E A& v A A,
HH-SBF11 G J2 ¥ 53 B ML, Hurom #H[E
3.2.3 BEHEMEARTRAL I

IR AE A VS B AL 5 21 bR 5 PR I B B IR . R R A% E, R
FEHHLEL 40 rimin PEH,  SRAS BT EERE BRI FE 5
3.2.4 B E
3.2.4.1 HS-SPME A= HU3% K M % 7y

S 3.2.3 M7 K Bk il BB Pk v E R 5, B 5g BT FESIIN GC-MS £ R 15 mL
Tz, [ERDE 2-3E8E (15pL, 0.1pg/ul) YEAWPRIINIE &S] G, KA E D EZ
o B INEIHE T 45°C/AKIBH T 10 min, B85 T 2 A 88 B 2T 4 6 N\ 2 1025
IR TT U3 A, ASTfkBE AT AEA, AU 20min. IR B 58 RS K A 4R B
HE NSRS R RHERE T, 250°CHEAT 7 min (IFENTYERE, JFJE GC-MS 44T,
3.2.4.2 GC-MS #&: 5 #r 2% 1F

SAHEIERER SN HP-INNOWAX E4HE R, K 30mx0.25 mmx0.25um, 3[H
Agilent 2> v AEFEWI G IR L RFFN 40°C, 4E4F 3 min, 285 B 6°C/min [3# 2 FHlE %2 80°C,
SRJELL 10°C/min MIIER, KRR S &R 230°C, SEHEA /- ALEERE . 3ERE DR N
250°C, WA NEAE RS (He, 99.999%), HEAFLIE N 0.9 mL/min, 5k 5<AH
AL LR B INAAAR LB N 260°C. itk 25 1h: T HEHIE 70 eV, 4722 80
mA, LT 88 LK 1000 V, K815 FF 250°C, B -FIEIEZ 230°C, WUZATFEE 150°C,
i VG 40m/z~450 m/z, Lt AR B G AEIR . BESfEM R SRR, B
AT IER SRS GC-MS 2081,  LLIEAIBE G R IR T 200 545 H AR R AR B Fa 44
3.2.4.3 ¥R MRS S E E

SEMETTE: TR 45 5 NIST 14 1% g AT thxy, 7ERT4 I 100 Fh& ki,
i % HARALEEAS 4> (FIR SID >800 K VLACEEAS 70 >80 #))5, Bl Jeoks B it i i fR BE F
O (RD A, BT NIST B 77 8 2 & SCEAL & 4 AR RIUAE,  [RIES AR R
X AR R 1 1) s MR AT IRAE « RITBIHER L A 5K
logt' R«—logt' Rn }
logt' Rn+1—logt Rn

RI :100xn+100>{
(A7 3-D)
ot R ONARENYIER A IS 8] n A n+1 9 IER e e ik iR -2 el e x 1) DR B
ISFIE] t Rx B iZLE t Rn ATt Rn+1 22 J7] (' Rn<t' Rx <t' Rn+1).
BB WHNREEEINEEATEE N, EH 2-FEE NN (1500,
0.1pg/pl) . ECFIMANARYIRI &, MR8 R —1& R W 6 54T LR e AL, Joa i
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T AR IS S, WIE I AR AR SN SR TR R R Ok 2R S R R B, AR
FH RIS SO,

~ Qix Az
A (A 3-2)

F: Qu: WARIIARE: Q2 HIFMIE=E: A: WHRIEMA: Az HAREIA.
3.2.4.4 AR B R IR AL S RO N SRR

E /N B LA AT R E TR 258 VRO ARG, IRIETEOT N RS I E TR Y
IR, RLAER IR R 7 b BE B IR 1 23 B U7 T B SRR S A B AL (3 2 2 B
(33, o S e Rk v AT I VPO AT, VRO /INELA 3 ORI RIS V0 3 5 T 5 kv Uk
B KR AR R ], IEHEAT S RE . SRS T R DB kR AR BE AL 20 R 3
K 100 73 B VRS T PR (0=55, 100=fRks5@) D34, 5% 3-1 06 72 EIH N
NGRS GEREBR ), AEIR Bk RS R AT o B A APk s kAR AE 1) P B AR SR IR
I WZRI TR N B T30 BRSSP AT PRAN 3 4K, FF 58 Bl Bk v ML it JEOUL I P4 T 7
(RIS B A PEAN A o A0 B = A B A2, TR IZBENUI R 28 T RCE PRI N R 3EAT
Pl BT RBRE VNG, BN T A AT bmin BRI E, HAAE
A AETET 2 75 A 30 FITAIRE .

% 3-1 IEER A M R E R ENE
Table3- 1 Vocabulary developed to describe the taste of flat peach fruits

Q:

R B E A

& (Floral) BRI A 255 07 AR, ik fEa <

B (Fruity) K GER, B, HEHEIRES) 7 HWEK

A B (Sweet overall) REfg B2 B AR 2, DAREYORHE BiHSUE N RAE

BkFk (peach aroma) AE BB R S R R 1 Ak

AR (Aged) b R S 3k K SR R A 45473 4 B B A R AR AR SR
(5B A SR US43 S 72 A TSR 2R ABD

FHHER (Grassy) St R SR BB BRI ORI A U B B

BAER, WAk R S R T R
7&Z %k (Cooked flavour) IR AL A RS, B B SR AR A 5 g 21

L4 N Uk

SMBERE A (Artificial)  FUA LR ARG SR K UK 5 0 0k, 2
SRR ST H A

5tk (Off-flavour) B Rk & A LG 2 FLAEH R 1 Lok

3.2.5 HIRAESE

RN TR 93 S AR R 43 B 5548 ] Unscrambler X.9.6, 454 SPSS18.0
A1 Excel2013 £ 73 B A 34T £ bis A BRATHH OC 20 #r s B 285 S A# A K F Mass Hunter 7.0
R NIST 14 B b B E, BARAR W R Origin 8.5 & ChemWin5.0 it 4T 2 il
RAE
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33EREVE

3.3.1 #EFEM SHERTHEL R T XTEE
WA 3.2.4.2 F1H) GC-MS J3 #7255 A4F 53 BTG B EEVE VT 55 2 Pl iy &5 sk kv AT #E K
PR XS EL oA, AT IR e ik v AR Ty B b T TR R A R 70 PR 22 57

Abundance

& 3-1 XA HS-SPME Xt A EI4EHETHM GC-MS S8 B F iR E
Fig.3-1 Total ion chromatograms of volatiles in the HS-SPME of peach juice samples
FPJ JosfFagpkit; SNI AMAENLT; FQJ Jo RUEeEHki+

ARHHFLE AR Y] FPI. SN AT FQJI Z B )22 5 o AL BT 45 FR) ek B8 - (1 )57 14 4
P rr ik e FP) &2 B FFERH 7 M &Y, MREETRE (K 3-1D &
RV A 73 (3R 3-2)RT LA, ARSI in Trb B 2 AR A 3 R AP 5 SR G
LIRS QBT GBROHS. 2-C-1-B2 CBRTs . FIR OBe M 3-IKEE, hRA
BRAE T SRR b 2B PR AELRI R, AN P A PRI R TR R EE R
W, BT ARSI AN E] 200 AN HE S $ R MR PORL i U R BT R
PE, AR RRARIE A ) Jo e B E AT AR L) I %85 B Hh DIt 1) il 0 R BRI D

N3 3-2 Pz SNJ. FQJ Al FPJ I 3 g Bk vrt-Aof it HL 70 9 25 52 HY 88 A% A Mot
RS> GC-MS 73 5 KB P R h L E BRI 5 M, B R Ol A
MZENEE. TIRARE. o -Pik-v - T NEEM R EERS; AR 470, BFEE)-2-2
Mi-1-0. CRE. FIEA(Z)-3-Chh-1-1F: BRYIpR RS, (HILHEERYIE Om%
1. FRHEUESR T A H N T S A TS OR BE B SR BT B g3 AR BEAR BT S B K
BRI AEIT, X LA S AR T RE A R R b BT AR .
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% 3-2 #hEFEHY S SR THEL RS

Table3-2 Analytical results for GC-MS identification of volatiles in different samples

> - a
No. R4 {3k RUmin 2 NET
HrEEiE kv g A PP Bk v eI )
1 LR C3HgO2 2.717 6.52% - - 823/864 MS
2 LR LT C4HsO> 3.382 12.63% 15.00% 14.17% 897/878 Ms RI
3 LRl CsH1002 4.880 0.09% - - 972/957 M RI
4 LIRS T HE CsH120, 5.675 0.10% - - 1012/1022 Ms* Ri
5 TR CsH120: 6.199 0.05% 21.79% 4.78% 1039/1035 Ms R
6 LIRIET B CeH120: 6.200 - 0.21% 0.14% 1074/1075 Ms* RI
7 LT I C7H140: 8.111 0.41% - - 1113/1115Ms' Ri
8 SN CsH1002 9.353 - 8.73% - 1134 Ms
9 3-FE-2- T J%5-1-B% L FR i C7H120; 9.985 0.04% - - 1186 Ms
10 IR TR CsH160: 11.896 15.28% 0.28% - 1263/1277 Ms RI
11 O Ol CsH160: 11.898 0.24% 0.06% - 1223/1220 Ms* Ri
12 LRI CsH140: 12.733 0.13% 0.26% 1.95% 1306/1313 Ms* Ri
13 2-CM-1-B% TR T CgH1402 13.439 11.12% - - 1350/1350 Ms RI
14 ¥R Ll C10H2002 15.328 0.27% - - 1422/1412Ms R
15 LR IR C10H2002 15.977 - 2.18% - 1465/1420 Ms
16 (E)-2-CLJA2 T M C10H150 16.015 0.08% - - 1461Ms
17 R — 2. C7H1,04 17.578 - 0.09% - 1552/1572 Ms* Ri
18 CR Ol C12H240; 17.805 - - 0.84% 1600/1599 Ms Ri
19 KR CBR CoH100: 18.718 - 0.47% 0.15% 1723/1672 Ms
20 AL LA B CsH1002 19.332 0.39% - 0.30% 1691/1723 Ms* RI
21 LR CoH100: 19.621 - 0.26% - 1745/1754Ms RI
22 LR s C1oH120; 20.678 0.06% - - 1803/1782 M Ri
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43k 3-2

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

P A T
TR R A
RRbAS]E
S5 RR 4
PIALZE N B
R s
TSN
o-PEFE-y-T A i
3- [k
T
S
R
Ll
(2)-3-C sl
(E)-2-CJA-1-1
P
S
6- FH JiE-5- P s -2- I
2-2 3 CRE
3,7- - H -6~ Ji-3- 7
TR
R
1,2-15 %
2,3- 7 1%
Tl
oA Tl

CsH140;
C14H2002
CsH140;
Ci6H3202
C10H1802
C13H1502
C10H1502
C11H2002
CsH120
C4H100
CsH120
CsH120
CsH140
C7H160
CgH1s0
CgH160
CgH1s0
C10H200
C10H150
CgH1s0
CsHsO,
C4H1002
CoH200
C10H150

21.336
21.659
21.829
23.074
23.399
23.426
24.641
26.249
8.241
8.411
9.794
10.501
13.782
14.470
14.605
15.747
15.833
15.87
16.302
16.803
17.149
17.335
17.595
17.560
18.725
18.853

11.68%
1.31%
0.11%
0.08%

15.05%
0.55%
8.26%
0.04%
0.10%
0.12%

0.75%
0.20%
0.13%
6.96%
0.13%
0.07%
1.82%

0.23%
2.26%
0.18%

0.06%
10.03%
0.50%
2.12%

0.88%

0.77%
7.45%
0.20%
0.26%
0.81%

1998/1898 MS
2302 Ms
2305Ms
2338Ms

2138/2136 MS' R
2347 Ms
2192/2190 MS' RI
2300/2254 MS
1118/1118 MS' RI

1156/1154 MS

1280/1213 Ms
1290 Ms

1350/1354 MS' RI
1375/1373MS* R
1342/1392MS
1446/1440 MS RI
1489/1492 Ms' RI
1453/1451 MS* RI
1478/1492 MS RI
1381 Ms
1550 Ms
1544/1537 MS* RI
1597/1599 MS
1560/1563 MS
1644/1673 MS* RI
1690/1690 Ms' RI
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43k 3-2

49 3,7- I E-2,6-F —Hi-1-F% C1oH150 20.438 - 0.47% 1.45% 1768/1784 MS Ri
50 7 H C7HgO 21.133 - - 2.28% 1800/1857 Ms
51 R CsH100 21.744 0.17% - - 1899/1890 Ms' RI
52 + = CisH2s0 22.060 - - 1.00% 1909 Ms

53 B-£ % Ci13H20 22.126 0.10% - - 1936/1939 Ms RI
54 L C3HgO 2.479 - 1.91% 9.20% 823/818 Ms RI
55 6- FF 2 -5- 5 455 -2- i CgH140 12.930 - 0.58% 0.21% 1315/1323 Ms* R
56 i 7 17 C10H160 18.601 - 0.20% - 1718 Ms

57 T C13H150 20.744 - 0.07% - 1776 Ms

58 6,10- — 1 3£-5,9-+— Tk —Ji-2- M C13H20 20.777 0.27% 0.06% - 1812/1813 Ms* R
59 TEAB-ERY L C13H2.0 22.068 0.48% - - 1831/1854 Ms' Ri
60 VAR %S CsH1o 8.071 - - 0.37% 1112/1122 Ms
61 Xof — 2K CsH1o 8.411 - - 0.32% 1119 Ms

62 B->F H HE ) CioH1s 8.778 - 0.15% - 1231/1156 Ms
63 (S) -1-HFE-4- (1-HRZEIE Rl CuoHie 9.659 - 1.07% 1.01% 1254/1185Ms
64 KN CsHs 11.424 0.06% - - 1244/1254 Ms RI
65 2 C,H40 1.989 1.48% - - 706/727 Vs Ri
66 2-HAE T g CsH100 3.727 0.05% - - 910/910 MS RI
67 LS CsH100 4.207 - 0.54% 0.32% 981/953Ms* R
68 Cu i CsH1,0 7.195 6.49% 1.11% 2.56% 1081/1077 Ms* Ri
69 R C7H10 9.105 - - 0.42% 1162 Ms

70 2- O CsH100 10.132 0.05% - - 1192/1193 Ms* RI
71 g CsH160 11.518 - - 0.77% 1297/1267 Vs Ri
72 (E)-2-FHsiis C7H120 13.030 - 0.18% - 1350/1344 Ms* RI
73 T-fig CoH150 14.458 0.12% - 1.12% 1381/1386 M Ri
74 (E,E)-2,4-C. Wil CsHsO 14.643 0.12% - - 1390/1397 M Ri
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75
76
77
78
79
80
81
82
83
84
85
86
87
88

B
%

B

7 i
(E)-3,7- - Hi3-2,6-F Il
(E,E)-2,4-3¢ —Jms
4T N R R
ARk
2- £ BRI
2- 55 P Fk-4- R L g g
I
FIB L
FR
2,4- T HR
4-H FE-5-¥% 7 FE e

C10H200
C7HeO
C10H160
C10H160
C10H120
CHCI;
CsHsO2
C7H11NS
C2H402
Ci3H220
CsH160:
C14H220
CsHoNOS

15.678
16.298
16.513
19.322
20.022
20.318
4.037

12.921
13.398
15.523
16.494
23.430
25.210
25.633

0.18%
0.05%

0.45%
0.14%
0.52%
0.05%

2.50%

9.49%

0.41%

0.36%
0.74%
1.53%
1.86%

0.85%

13.23%
3.46%
4.50%
0.30%

0.48%
1.77%
1.26%
10.95%
0.18%
1.14%

1399/1432 Ms* RI
1472 Ms
1479/1500 Ms' RI
1746/1718 M RI
1757/1797MS' RI
1773/1760MS RI
933/933 MS' RI
1315 Ms
1321 Ms
1440/1446 MS' RI
1489Ms
2064/2050 MS* R
2508 MS
2301/2311 MS* RI

d: oFoRARKEH;  EMAIE MS, BIEEM; Rl REREBEN, REBIEBIIRIES NIST EETHNSE
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FQJ
50 S‘NJ
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B 3-2 #EtEHT SHEBILTEL RS AL SR
Fig.3-2 Comparison of volatile compounds in fresh flat peach juice and processed juices

PR AR IR b S 1 R SR IS oy & R B B A G . 3R
3-2 AR 3-2 HHfLE RN, B aR kAT ARk b B9 VR TR 4 NS AR AE
SRR, H 2 MGkt R RS S B AR, 2 BB Rk gt
HOEH 48 PRI EY) . FPI S B m A S NEEIE (18 FD) MIEESE (12 F,
R R TR ) 89.28%, FHKJEESE (8.49%). f (0.86%). kike (0.51%). Z:FF
H5HAmAEY) (0.86%); 1 SNI FEEEY RA 10 #, [FTE FRIMHELH S EEET
F% (26.86%), FPJ 1 1% HfiE (6.52% ) L TR Tl (15.28%) Fll 2-CLffi-1- L& BiR (11.12%)
o BRSPS TG sk AR i R, A A EE S BN 11.68% T
F% %) 3.49%; SNJ FHEEEY &8 FI%F] 19.15%, H4h, SNI . kiks. B, 2435
REEW BB M m T FPI, 5 SNJ SR A7 & & 42.87% 1) (26.67%). ZRIMb
AW (16.20%) B4k R, B EWL FPIIEE T 9.41%. FQJ 5 SNJ R HE AR K Ak
S AR AL, BRI N T EEME T AR LSRN H A A S )& B R SN R
MR G INE] 14.22%, HABREYE %] 5.33%, EEZES =M 60.51%% /> %
59.68%, Fifala2ErR N R EENYT AN AR (15.28%4 % 0.28%), HIkKA&RL
ZEINTE(11.68%% 4% 6.96%); Xf LLEEMEREREYT, FQI Ik ARA HTEEEHkI & BB M
CIRHER, (BAE = Rk v T REAR A FQI A Y IR T BR & &4 8.73%.

FQJ 5 SNJ Wy Fh i B Wk bk vt = b s B S5 R P o B A AR B 2, o,
IEPREEVEYT FP) 5 FQJ A1 SN PR T B Bk T h S &0 N 28.77%. 16.72%F!
19.15%, HrEERkiT FPI H(E)-2- CUJi-1-F% (8.26%) Al CU /% (15.05%) & = £ T B & Bk v FQJ
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I3 7P A 0.18%H1 0.23%, F 3 NS, HAHCHRIE(E)-2- CM-1-BE 2 HoA bl
WRAEFAE, 17 COEEIR T 28 AL T o 1 R (0521, [ e i bk SRV T8 0 TR S B 1 e S 1 4%
RAMERRYI, WFE FQI R I T F5 A% EE(10.03%) IAELE, T5 AR f& 5Lt Byt rh B B
FER M ST, bl A R R A AT 7R B A A AT HOR IR AR = RUE, I
TR T 1R 2 7K B e A RIS . BESR eIk SR A AL s A I S I T LA B
YRR, JHAth G = B m RS TS HE B 26 A5 0, A B SRR Bk v AR A AR 3R ) ML B U, (RN
B 2R TR T F A6 A (i Bk 230 AR B B

PLE I R AR Ol AR ISR i 2 B BURH KR IR, 1R s skit )
HEFTHA YR NIRRT T8 YT OB 7y o A ST FE A I 8 25 75 B 1 AR Ak 2 52 i
BB SR T R A XU A B A 3 A A RIS, FQJ 5 SNI AR B v Tl B 7R b LR
E 8 HEET Y 6.49% 5 LA 2.56%(SNJ). 1.11%(FQJ), 1] ftJ& K&k &4 A
A ST A FE R R B ORI, 4, B GC-MS g R iER SNI 5 FQJ
s AR o D A . BRI R IME VI B S B TR FPY. IR SE IR DA B N
T3 A e A 1158 % T 10580 At 5 i T A Bt ik v A XU ) T G R R R,
T BT P A 04 /D A TR S R T A AN L R A T B A R B B AR e e AR
(571, Y /E SRyt v BT R e SR 2B T o5 Le I R T oA 2, BT H 55 F R
TR Bk v R FE B DTk AN B35, FE T AR A FL s SR, A0 SR J5 2R Ft HoleRk
Fl GC-O MLHIFEAR AT HONFE A IV
332 RERMSEL MR PCA FUNIRE 52

XL BT A RN T S B VT AR S AT T 9 2B DA DGR B MR VAN B 0 R P
No WU 2 BURE J& MEE R IR P PR S0 B Y B B0 1) R & PR TR AR (90 2K
JEEE 0 2] 100 43, M43%0>50 43I FRon CLE A R R AT .

7 3-3 FNEMEBLTHEARIA M R E TN IR E

Table 3-3 Descriptive sensory profiles of flat peach juice samples

FE A FR
Bk FPJ FQJ SNJ
12 (Floral) 69.00#4.18 58.0045.70  26.00#4.18
RAE (Fruity) 87.0042.74 52.0042.74  44.00+4.18

i <E (Sweet overall) 63.0042.74  64.0042.24  67.00+2.74
WEBKIHAE S (Overall strength  90.0043.54  82.00#2.74  61.0044.18
of peach aroma)

AR (Aged) 0.00#0.00  48.0045.70  58.00+4.47
FHHEIR (Grassy) 58.0045.70  22.0042.74  23.00+2.74
7Z& &k (Cooked flavour) 0.0020.00 52.0042.74  69.0046.52
Sk (Off-flavour) 9.0047.42  48.0045.70 51.00+44.18
FREAMRE (Artificial) 0.0020.00  35.0046.12 41.00+42.24

FPJ, BriesBpkit; SNI, # BBk, FQJ, NXUBRIgAEI
NIRRT VA 45 SR A B e i B v v B AR D0 T i PR A R R e P TR A
fEREZSR . KRAEMD AL (PCA) MEEVFMIEM GC-MS 73 #r b & KK
B E BT BRSSP AR, A e B R O B AR R TR A SR R K
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BRI R M A KT IRk VT 25 BB B M TTRR AR S . W 3-3 o, M4 a3 BT A
BRSO RIS F sy (PCL1 A1 PC2), HEFTT %A 88.09%. x-FEFE 6 H 3 5%
RS, y-HRE R 9 N ECE B IR

1.0
¢ i vk
] o s LS %
o— HEEK Bk —aA
HFk—D
8 & Bk EF S
& 3L
Rk é{. &
ik ':,z-m&~°\
-0.5+
(&N
1.0
T T : :
10 05 00 05 10

PC1
3-3 TR EFELAMRDERERMEERT T
Fig. 3-3 PCA plot of sensory attributes and characteristic volatiles in flat peach juice
BT E R o i XA MR R REWSERE R SHERY b & B2
Ko Wehh, TR EAMER. . B iR, £ m S ESEFHAk. o
PR, IR AR 702 OREAR L, AFEEORAH R . (AR R B2 K
B AR EERRA AL AR A R SRR AL TR — X3, R LR E R
PEEBRE B R LA, Bhah R U B BRSO i kvt b 1 ) R s MR AR I 1 AR
R o EORNAR 7R Fr ik B v AT i B kAR m it R R RE, F Y T
IR FE IS 75 v] S BT SRRV SR B AR R S, A BN L 3 AR A &
KW iy AT R T 6
333 NEIHkTHERP B RERTEBLESH

(0] l5 lf) l? 2AO %5 (0] ? lIO lIS 29 2‘5
SNl LEES
SNJ 2 HoAd 42 )53
FPJ 1 BerEs
FPJ 2 [ i 245
FQJI 1 LS
(@) (b)
FQJ 2 | [LEES

3-4 BEMREEE T R BRI IR MR A R LS (a NEFARE, b NEHELR EHIEIED

Fig.3-4 Cluster pedigree diagram of volatile among juices of flat peach (a samples, b volatiles)
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K HCA AT PRs A 5 A 5 5 e gk v 8 A B i 0 B0 1) SB35 A SO R R L & )
(1581, MF 3-4 (a) KIL, FERorMral 5 X /B Bk et AN A T B B Bk v T, 4Rk
FEES N 8 i, Rk (FQY) SuEMkEEETT (FPY) nIERAFEIZE, MERFEE N 25 i,
PR BERE YT (SN RGERIESE /T 5 IB Bk EEME VT SR R RIS, T &5 SR 3R BH i Bk e v R0 79 ol
TSRV B AR 2 7 . IR R R EE 3-4 (b) H— P % RRIE K
PERC TN EBR R, 7ERRIRER RS <10 B, BEf8H 6 BRI RV G 0 NP K2k, RIZH
—K (. HMhEY. ik, BEAEESE A 2 JONMEIE. YRRICHE A E] 25 B,
BT A &Yk 3@ e —2%, 31X U BBk B iy 5 i S skt SR R & b
F, 4R GC-MS AR/ —, BERF CRFRE. L8R CBE R4
(P RS LR a3, HER SRR N B B S B B 55 hass, Xt n] BE 2 i i ik ok fe
PEVHE N L JE R fiE & SR B R 25, AT 55 ik e vt A b D T 5 SR 7= b
B R MEAFAE I B R 22 B o S50 7E S A AR SR 7T P AR AR AR IE 512250 1601, A K
FETAER, AT RCEBRIT A NS BB BE ) 50 2 Bk USRS B A4 R S B4 I
FAh, TRV T & im0 AR LR nT RIS GE S B R E B, 1 LRI
Pig ] g S INSE SR B AR B IR, [RS8 470 0t 2 W Bk ¥ AR A1 2 W 2L o o 110) B 2 o
H oy S, AR AL 2 P IS A R SRR R R TR S, A RE AR BT R ILIRAT
K A Wk (1 2 R VR A i 162,

334 TEMEH TR SIZEAMEEXYIRAE SR/ ZFEYT (PLSR) 44
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Fig. 4-1 Cluster pedigree diagram of volatiles of flat peach
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Fig. 4-2 GC-MS fingerprint of volatiles flavor compounds in flat peach juice samples
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Table 4-2 The information of chromatographic fingerprint of volatiles of flat peach juice

FFs A RI FHXS (%) ARAEIRT SETET
EE SoitE
1 L% 706 721 1.4340.88 ORI =k MS. RI
2 ZIRHE 823 864 4.3942.10 R WE MS. RI
3 LWTE 897 878 41.0949.14 AR, RE MS. RI
4 KB 1899 1890 0.0520.02 wE. B MS. RI
5 2R 972 957 0.3140.16 B MS. RI
6 LIRS T M 1012 1022 0.1740.13 ik, 168 MS. RI
7 IR T 1074 1075 0.0440.02 HH, HER MS. RI
8 S 1081 1877 1.5740.83 TR, R MS. RI
9 LR CEE 1263 1277 13.1642.10 fa i K ACR TS MS. RI
10 o 1350 1354 5.51+2.16 Wi, HERE MS. RI
11 (B)-2-Cff-1-% 1342 1392 3.9642.26 BT RS MS. RI
12 EE 1644 1673 0.1040.04 BFREES MS. RI
13 WAL W 1691 1723 0.280.07 LR R MS. RI
14 AP LT 1831 1854 0.3140.13 K. BE MS. RI
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Fig. 4-3 The results of similarity among different batches of flat peach samples
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YWY O SRR, CRR TR KM, RN, LR Tl 2R TR, 2
W, ZRRCEE. Ol (E)-2-C-1-BF. TR, WAL DAl K&K A -B-5K2 2,

(2) I FEERR T S HABBRIT FEAARLVE DR O AT PCA 204, B8IE 1R IE L
5RO TR IE B S HA BT R X Bl e S R SR, TSR SRS AT T A I ek
T by XU f o (108 0P

(3) GiFTaat B 5 B 7B ek 5 AR i PLS-DA XU & 5 4 31
AR o SR S A TR Wl e B v S AR AR 1) 22 S Ve AT AR A, T BB
TG BRI UM R LB L. (B)-2-C0-1 BE. CRE.
IR LIRNEE; TR 5 5 M ot HAT 1 B J ) B R 1k AR A0 5 i 4
P, n] DASE AT DR A ot B i B D R0 (R DR A 5 HERR 7
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FRE AREXENTPIFERR R AR R
T

Rk R 2 SRWCHIEE R . 5 2 AR MR LSS i ™ E 1 2 T A DR e R A
W R, HEAT R Bk e S P AR R R B O R, BBk 0 T o i Bk
AP IR ) EIR AR, T LA ERRTT N T 2 P, R ERIES .
T IRk SR vt AR SUE MR A2 B 2 B AN [ SR B R A A & P R A 2 IR 45 31
(114 173 A5 20 55 A G5 SR A 7 0 L AR A R T A ) ORI PR, Rk KB
RO R M) SR AT AE AN TRV FE FE 453 AR DAL 74) 3 faf A P 5 R SR IR R B0 S 4k S5 2R B, Lk
A = A S e % {0 R R AR R A R DG BER B A2 ) . (R IRPCR AR N — PR &R
IR TRALER 7V, ReA R A K BUR SR WA, (R4 T IR B AL B G 230 R T
Y i AR it o S AR 7Y, AR RPN R 2R B R KR L SR 25, SR S -
JR TS 5 FH B R (GC-MS) W8 R A il 73 1047 22 St b, a6 N By JE PRI 5 40 5ok
I3 MR R G VTAN FA B I R0 R ik SR v A XU T () 5, S ST USRI TR PR e
8 VR VPN 1 R

A 5 PO SR FH T 2 [ A A3 B - B FH 43R (HS-SPME-GC-MS) 45 4 4 AR 1 S B
PR AR T AR B OBk T 45 R 1 1 73 22 A S AL, AN SR A HCA 455 PCA 2 HUH 9%
SRS VEVIR, BT BT R A T AR IR S0 P vk BH T OSSR R MR DR LE A TR R B R
FEE AT 5 1 2 S MR R B Rfa 3y, 8 T FAOR B Bk R o R B AR AR 4 R 1 s 70 SR AR
FR AL, HRAT RO B A A0 AR o B S A WL, A A e B v XU it o A
T AR it 5 [ R 428 R AR AL L A
5.2 FHRLS 7%

5.2.1 iIEMHR

IEBRREAS: BrifiEpk(150 Kg) METHisdai Fiitids, BEAL RN 10 4, Frf s
B3 58 B ik HLIC I 45473 5 70 AR 2-F % s IEMIERE (Cr-Cao): T35 [ Sigma
-Aldrich A#]; At 8 B 72 5 b4t
522 FERWKE

B E: 75 pm CAR/PDMS/DVB(K t0) =8 &M Ak, EE Supleco Ad]; F
ik FESS, 32 Supleco AF]; SFEAIL: SCION SQ 456-GC =4 i 4%, SEE A
BTl HH-SBFLL IHE 57 ¥ 70 B i K 15 4%, Hurom i [H
5.2.3 WEHE R M RFI &

BRI R AR R H & A ERBENLICH 10 4UBrirmibk, fe2H o3 vt b,
PEYTACERRT, 1500k R B S A AT, B e R . B, UIEIERA
E R HLAE ZEHL(25°C) B 40r/min #EVH A3, 280 H)idiE, A58 ik
EEZNCOR
5.2.4 FAREAC RS

DN ARAE AR I AE S Bk Ok ) IR PE 5 S 2 B, #ROR Bk R AR 58 e ik bk
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VT (SO AR FAL B L F2 . B fa R EIR KB R AEAFRIRE T (65°C. 75°C. 85°C)
ST IBHEITRE AT R B AL 30 min, SRESH GBI EIE 25°C, FIRERAEREA
gralan 4N S1. S2 Al S3, FFLE 4°CIRMER kil e A A i 38~ FAT 58 3 AR
IEE SRR S EI, BARED RS R N R E E K brdE(GB 7101-2015)
g SRR I 2 A AT
525 BEAMYRTBE5LERE
5.2.5.1 HS-SPME ZEEUI%E & 1 Bl 4

BARTJ7%IA] 3.2.4.1 HS-SPME ZEHUE KA R -
5.2.5.2 GC-MS #&aill 43 #71 2% 1F

SAEIEFERS N DB-WAX B4 (30m=0.25 mmx0.25um), 3[H Agilent A .
F6F 40°C, {24F 3 min, LA 6°C/min F+ £ 80°C, F LA 10°C/min K, K5 iR JE T m £ 230°C,
KA R . HERE TR N 250°C, A NZ S (He, 99.999%), ik e AlE
IR, A 1.1 mU/min. B 5 S B AAME AR A BN AR IR & 260°C. JiiiE
A EIFFLEE, BFREE N 70eV; HTRFIE AR RN 1000V B 1R E A 230°C,
LIl o BV 35m/z~350 m/z, A, HER MR, i T IER bR
SR, GEETR R T H AR B i TR B H R R B B
5.2.5.3 R MR E S € &

SEME T BART R 3.2.4.3 ¥ R MER A

e ik BART R 3.2.4.3 #E R ME
5.2.5.4 IR VE R ] FE L S N B

PR VR RCE W B A S N BRI, TR 3.2.4.4,
5.2.6 BIBAIEFE

KH] SPSS vs. 18.0 J Excel 2013 #df ik 3k AT K 35 5 % 0 AT (ANOVA) |
Duncan % & LG (P<0.05). KM (HCA). FEHsraHr (PCA) S5 Z¥dnib
HERIAH OCHE 2947 5 183 Mass Hunter 7.0 248 & NIST 14 5408 b B A A 3047 J52 15 45 SR AR AT 5
% Origin 8.5 % ChemWin5.0 #E47 K224 .
53 BR5TiR
5.3.1 Bkt R EHE L R 5y

JIPRUEAE P2 IRk IR BT 38 — Ak, SR B DAY R M By 2 1 SR 2 22 e Xt
WEBE SRR T WIS IR, BIBR 2R B EFEAS . I 5-1 AT RIS 28 M RE S 7E RR EQIE 25 25
DL 10 ZHIEBRFEASE 2IX RIR A IR, RIS M ae e A JoHon 2 7145 B
MRS 5 I, A FERESRREA TS N2, BPES 1 ZH(1-8 A1 10 )M 2 41(9 F).
HRREIE BN T 5, 1-8 5 DL 10 SEBRALA N 17—, R FT IR BIREA 8] B A A
PR R A ACLRE , 1% — 22 S MR Bl 5 RRGCEE B4 i, B2 PR 5 BHEnlE Ik 9 45T
EFIEAR A IR A — 2. JE T DL B G50 Re S B RIS IR I SR A M v FR SUE B I R = A
RIATHIA IR R, S RRAE A S TR B AT AR R A & B R R ) 22 R AT X
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o PAIIEEL 1-8 A1 10 DUl bkt as o HEREAS,  BEMSRAL HH T BRIk kv B % R 12 X
%?E [7i IR 9 325 B e b ¥ PRV R R MR B o ST RT L i 9 ALk 11 il
B, 9 Ik B ) B T B AR AR (0L, (EE VG [ MO S A U I 2 AT AE R 2 IR 22 52

] HE AL WA AR B A IR AN [R) S5 XU 22 57t P g ol [ B ATk [ — St AR A i X
IR ity o AT 22 57 1 tE AR CSRAIE 1 R Bk R B R M R SR 2 5 2 R o TR SR R 1 2
IR B S5 BEAT AT 2 P s IR v R A JXURAR 5 o 22 S 1 e 2 27O, R 70 03 2 PR KU
YaJs (R S VRIS 1) W RF U % A P A U 0 A2 RO TR PP SR AR ML) B e e kv 2 1
JRUSRARE P T B R SR BB AL

9

5-1 AEAEMGHEL MR RED
Fig.5-1 Dendrogram generated by the Hierarchical Cluster Analysis (HCA) for the volatiles of fresh
flat peach juice samples

5.3.2 B Hki+ A EIC IR R4 AE M 1E & M KR R XT L

FE T A A B L B Ak TR R FR S B, o LRI Y 14 RROGEEIE R AL S
BFECRFEE. LR CBRABE. LR THE. LR T Hs. LRAER. NALCNES.
(E)-2-C0%-1-FF. COfE. THE. KOBE. O, iS5 - E-B-K% 20, LTI R
CLOfGE tH 1) 14 FPREAEFE VR BCAr BE W% AT R AE H R Bk v 2 1 400 J 266 386 B X i I
(761, DLtk 14 FHRRAEDD SN ST FE bR, RAE T B IE Bk V11 S RIS [R] A0 B U B Ab 3
Je WA R S A R 0 R R T 2 S
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Fig.5-2 Total ion chromatograms of 10 group’s volatile compounds

WEFEXS EE AL 4 ZH AN R] A 3 A ek vt A58 o 18] FR) e FE 3% AP o ZH A A 35 7 5
(p<0.001, VW 5-1), Hrp GHCRE LTS KT REARTI L, 2 A2 (S0 SEBkIT) HA4FAE
e SR ARG 25 8 o5 A R RS> 63.15%, & it wk kvt b 32 B ST AT
IR 14 FhRSUE R, SO A I RF LB R i 8 oy 7 b, S1 AT S3 rryfarth 4 Fib,
TMAE S2 A UKt 3, [RIINF SO H MRS 5T (1% 5 FAR T A B S Bk o i) 2-3 (S
27.00%, S2: 20.96%, S3: 21.4%), Xt B EEE & & 0 2 M T P ] B A2 i AR B Ik
BRIt S8R RCE W DA AE 2 2 22 e B BRI, 245 R S5 A0 A AT TR ARG LA T
WP R YE R S R — 80 EFTA SO A HER K R AN & B i s N O S
(39.21%), H MR ZERMARMIR (VEIF 5-1 ARAIR) NAKRE LEFHKR, KE)E
PE B 1) F R E B Ak AR AL, SR AT 2R 4R SR BBk ORI R R
PSR BE MR WXt S1-S3 #EA T 4L Al & B R BE TR, RN BRE
HRFIEPERRSE T ) LR R AN SR S+ T 16 2 KW 51, AAE S3 Fh ARl H LR T B CREK),
X R K BRI  AE 22 0 POR T AL G el S 2k, wTRE S T B S FA
11 7E A S AR T 2 G R B A I 2R 2. 2R AR, 2R T R
2T EAFE NGRS B AL R AL S IR FFAE T Rk T T B X B A, SR A AR T i e Bk v
HEAAR XU ft ot B 352 v G I 1) R S P R O B

BRI AR LA AN E SR S P AT B Y B RIS, JF HAE SO, S2
A1 S3 FEA A A5 H1(0.09%~0.11%), PFIFBA LKL 200k, JugEbkit h e &R E
HABRMNOERER, 72— @22 _F AT 3R TH3T i i pk 48 4 XU o o7 5 s '3 )% - S1-S3
FEAS RS AR RAROE DS, B, A R R R R AR e SR i Ab B s & Y
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ERERHK, 5 S0 MHOE@ES, TEK). EEEEW. BLIR). (B)-2-Ck-1-
B (B URHB R ) IR O BE (Ve Wk AEAIR) I & S AR T BBk v 2 35 PR AR 24 R TR R,
Hrh O, (BE)-2-C0F-1-BE. RO OBER & 22 AN R 2 A AR S 43 71 AN 7.56%
0.47% . 0.42% F1 4.35% B & T % % 1.01%-1.20% . 0.10%-0.26% . 0.27%-0.39% #!I
0%-1.49%. LA I 4 Fi g 2% FLA B A% B AE 4 A0 7R BUIG & & I g sk vt b A Re i &
KRR EEAEH,  AE SRR ik T A S L e K

il 23 o A < TR L3 o A L BB 8 K SRR (S A I sl A <k ), DL RO
SEM O ARE IRV 2 A BARII AR RE, (E ARk R IERE R &
W L R B S 1 T R ) S B 2E 4 (AT, mT R i Bk v AR ) KSR A BRI R E R, M
S T W 2 2482 2 1) A A 4 5 3 o ik b Ak XU 5P = B % S A X
— JE PSS St Bk VTR A 2 S T AL TR B RV R RS B 2.67% 5 3 PRI
% 0.81%-1.40%. [F]H T 2.1 B A 4 i B O (9 A 20.8°C) BYOIZE iR v i AR
Wbl 5 R AR R, B AT A B RS EL S B Ak RE O TR ARG H 2

sS3

(%) fEid
4
%

34
2 A
SO

BESE mrs gk R mirek e
"S5 Sl=

5-3 T EIALIBEM TR IEL RS ER L

Fig.5-3 Comparison of the volatile compounds in fresh peach juice and thermal sterilization juices
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% 5-1 kit RERIEEL MRS

DR RE R

Table5-1 Characteristic volatile and semi-volatile compounds recovered with HS- SPME extraction in fresh peach juice and different treatment samples

X (%)

IV 22—
No. WR4F  HX&K R S0 Sl S22 53 B A #E
(fresh)  (65°C) (75°C) (85°C)
N1 2% Acetaldehyde 727 218* NDP NDP NDP Ethereal (FURTEUX) T, wine(Il &%), coffee(WIHEE)’, MS.RI
orange(F& 71 1£)8, almond (7 5= #K)8, apple(GE R BR)S,
green(i& 7 Hk)8, citrus(H 7 wk)®
N2 2B fg Methyl acetate 864  6.83°¢ 213° 246° 0377  Fruity(KHE#)5, bouquet(fEE)7, weedy(7 HiHK)7, green(i5  MS,RI
AHIR)
N3 ZHZHE Ethyl acetate 878  39.21° 22572 17.97° 20.72  Pineapple( 2 1K)578, anise(iH 7 Wk), ethereal (il i)™,  MS,RI
a brandy( [ % H1 i 7)8, fruity(ZK SR 7)8, weedy (7 51E)8,
green(ii £rE)8, sweet(ZF il UHK)8, grape(F % Wk)8, cherry(P%
Hkwk)8
N4  ZFERVilg Propyl acetate 957 0.14P ND?® ND? ND?  Pungent(RIBIHESIR), fruity(ZK R 7)7, sweet(& & AMK)>7,  MS,RI
cocoa( ] F]FIR)?, nutty (1 SFEik)°
N5  Zm5 Tk lsobutyl acetate 1022 0.17> ND? ND2 ND°® Fruit(S 7 1k)S, apple(GESWk)°, banana(& #51k)5 MS,RI
N6 2B Bg Butyl acetate 1075 0.05> ND? ND?2  0.07°¢  FruitCR&K), appleGE S IE)5E, sweet(& ElK)°, banana(%  MS,RI
FEIR)S, pear(F1-k)°
N7 ©CF Hexanal 1877 2.67¢ 124 140° 0.81* Fat(IEEK)>"8, tallow(4iHK)®, grass(F HLAR)5 78, fruity((R ~ MS,RI
FIR)78, apple(SE )8, sweaty (7 )8, woody (A )8
N8 M hg Hexyl acetate 1277 16.36% 1.84P  0.26° 0.24°  Fruit(RA&WK)5, herb(FE 2 7)>8, apple(GE R 7)78, cherry (% MS,RI
BEiE)”8, floral ({625 WR)78, pear(ZL 1K) 8, sweet(ZF 5k )78,
banana(# & 1£)8
N9 CFf 1-Hexanol 1354 7.56°¢ ND?® 1.20° 1.01° Resin(#4l5 #r)5, floral(f£271K)5, green®8, woody (A )8, MS,RI
sweet(Z i K8, fruity(ZR 7 IK)8, ethereal (o k)8
N10 (E)-2-C/#-1-B#  (E)-2-Hexen-1-ol 1392  0.47°¢ 0.10° ND? 0.26° Rum like( B R)7 MS,RI
N1l T Nonanol 1673 0422 0.69° 084" 0.71° Citrus(FH )57, green(i& 75 1), apple(3F Sk’ MS,RI
coconut(H7-1k)78, grapefruit(7 25 14)7, lemon(Frig k)78,
lime(f2F5)7, melon(#H JINEKR)7 8, orange (& 1-5k)78, nutty('%
FR)8, peach(Bk1-#)7
N12 WA y-Caprolactone 1723 0.392 0.46° ND 2 ND 2 Black bean(22 5 k)’ MS,RI
N13 —&A-p-%% %[ Dihydro-p-ionone 1854  0.11°¢ ND2  0.09° 0.09° Caramel (F2HEIK)5, woody (K #¥)>7, nutty(U% JLEK), violet MS,RI
flower(48 &' == 1EIk)7
N14  Z7.f Benzeneethanol 1890 4.35¢  1.49° ND? ND@ Earthy(J& 1-7£)®, floral (£ 7%)7, grass(7 &-#£)° MS,RI
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LRI 7 DB-WAX &It T (Agilent Technologies), i@id TR BEFEEXT NIST EFFtFERAREE:
(http://webbook.nist.gov/chemistry/name-ser.html) .

2EMAEMS: FRIEEM;; RI: REEEEM; ND" : REH

P ERMA (ac) R-HEMILERAEZFMER(ANOVA, p <0.05)

* XUBRHIR A SRIR:

5 Flavornet (http://www.flavornet.org/flavornet.html);

¢ Bedoukian Research (http://www.bedoukian.com/);

" Sigma Aldrich SAFC, Flavors and Fragrances (http://www.safcglobal.com/safc-supply-solutions/en-us/home/flavors-and-fragrances.html);
8 The Good Scents Company (http://www.thegoodscentscompany.com/)
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IRk AR KR S T S R A B RN S I oy B e A B B A O, R
Fl GC-MS 73 B 5% g g Bk v A 42 e e o 4H s EL X6 EE 2B T 7R TR % 11 T R AR T
AEaBEER. WK 5-3 e R, Fritikbkit 55w A 5 Ak T o 8 R Y R
Hoyp MG EAMAAREZSR, HAFRREE S H G Mo 16 2 2 R A7 7R 2 3
e 5o MRk VT A A B MR R R RO R 2R (69.19%) s HL IR N 2 (6.97%) AR
(5.63%); MR (S1-S3) 5 SO Gy FEAM LLIE KA M O E T BB ERAR, &
BUNTRR A Y& R BB, M. BAEIEY A &8 BB, HRETRE
T B Bk I R R 22 e R B, FAA B R H R UM R R kv i
YRR KA A S LA SN T i T R A SR M AR, U R B AT B S R A IR B J5
B S Bk R i 5T 538 s 0T LG SO SRR ARFRZH, SO A AR Hh s 28 5 BE 2R 5 1R AH 0T
TEEES T RE GG EENT, Son AR A AR IR R R S R LR R
BEAMG; AMETHREOEFHER. BT ERE NEEANFRZE, B2,
AN GE SR AR & BAE ST AR A 5 RIGKIE TS, RN R AR e iR 25 i
BEE R IR TS, HEEWE FFHES, RWREIRE S R & &2 B,
H e e 2Rt 5 5 10 S v o ik kv IXURR ot o3 DR B AN 3, AR SO S5 2t 9T
HK F GC-O MREIECAR AT N RS IV
5.3.3 MEFEMIZE A MR ST ERREENT PCA 128!

K E BT i (PCAD) KA [F) RS i AL FR 5 6 Mk VA i Rk v AR M9 i 1
Sy/liee = Ak ey S e b R O 1 el S £ D W s S SR S S YN R
BeiT il Z= SR R . K 5-4 FTak GC-MS 20 Mr A48 R s S5 A) R B 461 1
(1) 14 PP Bk REAEFE A VD0 R T 35 e B TR PCA RS, MR e BUHT 9 A
F sy PCL Al PC2, H BRI 2N 87.05%, W RALHAEAKIEE . x-FEkEH 4 4
AN FJ A EE Rk R AR R MR LR, y-FE R 14 FhESR T RHEIE R A & &
Hb. Frtai PCA BRI REHER R BT A REA, TSSIE T BT @A A ()R} 22 vl SE 1%
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Fig. 5-4 PCA correlation loading plot of different treated flat peach juice samples and characteristic
volatiles

PR 2 5] B 25 5 A0 S PE S IE B I 32 a2 A SR U, an V) 5-4 38715 36 A [R5 1% A
P S B A7 0 35 22 S I BRI FE R ML B o HROR 1 Ah B 2H FR B 0k Bk V120 il 4 PCA
43 B BE BTN, 75 25 o040 B B 22 A S1-S3 HAK W Bk TR b 78 2 A BE 2 1A 5 T (N1L)
AeH e, WA R A e 2%k N11-S0=0.04, N11 5 S1-S3 #Hk &% 7N 0.45,
0.17 F10.42, FEEREW RIHIE AR, MRS, H5REART 2 EEHECME, TaEE
DR HL B A 105 v AR S TR T AN 5 1 il N R AE A2 O i S 25 0800, 5 B ) AR 0 2 6
PO BE R P IS A AR R B RIS R . ARFER. LFR RS LIRS
Ths. OB, ZRRCEE. OFF. (BE)-2-Cf-1-F S L1 RIS Y 5 e bkt B 1
T EA M B2 825 EAR DG, HEM DL 45 v] R 3 OB EERk v 5 R 1 AR B JE Bk 22
SR ERCESR S . LR TR WAL —E-B-K% = E AR R /E S e &
EjFE A S0-S3 AH R A HARRFIE 15 R ME R e, R WA AR i ok R R TR R 5 X e )
T EAGE AR AN R . HER 3 AN R 1 I B AL BRI B VA, S1-S3 47T PCA
P R A2 X 35, (H = 2k T S e 2 1A B B AR R Az, e S1 47T PCA IR A T,
S2 N TF S1 5 S3 FEfhZIu], Mgk B VGIE B #R B Ab BRI FR R FE S R Ak V1 A A X
I BT R L 5B 2 A DG, TR [RL A B R R AL B S R B v T R ME MR i B R E B £
P
5.4 AENG

(L) SHrifigpkit 5 3 MhAS R IR #AR B8 b 35 B Mk v 1A 5 R MR R 2 AT A
BEER, HBAXEFERAT HEAD, FORE OB S EkT P IS, BRI S
B EREES, HPERYR CirtEpkit 4 63.15%) “FH5 Tk 2-3 £, il BT
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KR I s

(2) X g SR bkt 5 o5 B AC 3 5 BBk VT R 14 FhRRIERE PR R i, AR Tg sk
Yt /R 2l & 39.21% AR 17.97%-22.57%, 1] ZER NS 2.8 5 T BT
AEACEAP YRR BERYIBUR O, (B)-2-Cf-1-BF . EEANCEOER S 824
G5 R BTSN 7.56%. 0.47%. 0.42%F11 4.35%H7 & K[43 1.01%-1.20%.
0.10%-0.26%- 0.27%-0.39%7F1 0%-1.494%, 1X 4 FjEEW) 5 1 B 2 BB 38 52 i Ak v
AR BT 2K 2

(3) ik ERA 2 (PCAY o HrdE it il pk v 5 AR KR 3 H 1) L8
fis. ZMR4EE. ORFTHE. it ZRAE. Ol (B)-2-C0%-1-8E. ROBEAEA L
F AR, [FIE LA A 5T AT e 2 5 OB SRk I 5 R AL BE S Bk 22 A S R DR B
g5 e FRES R RAE B ot B A — 0 2 B ARG, BT H AR e R
PR S EARARAELERE, 5 S0-S3 Bkt AH < &% 78 0.037. 0.453. 0.169
550,415, {HIHA & PR BERVTIERE JE P IS A B OB AR R & B it il — 78 R
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FBARE BHGTEEEEFIREAMR

6.181S

WMk 2 P AN TR AR A S TR T 2K % i AR 3 5 BB R XU B JBG 2R
SR, FLHrREE SR T S A AR SR R A 5 7 A A RO T 95 A R R 1) 2 D R
T PRI i 52 25 738 7 B R 3 2 0 7 it A AT B BT R AR . SR BRI AT T R
m A S ESNE I, WU BB OB KRS SR — M A T
i Fan 2R8I 168 7R B A7 0E R R TR S S E SN T 13 MiF AR LK 6
R GAFSR SR 2R H AT 20 75 2 @ A7 SV & & 2 i AT B AR AR
LTINS 04T, AAE 20 T R 2= BN RS 3R A BT A R AR RN, A
R SR SN F XU R SR AP AR TS TR o (RIS A 7 B R /Y I S A 2
@ I ) ROV 6 2R, CARE Bk B AR 1S 5 0 () 3% 8 H b, BT kvt B8 & b
F BB B AR ERAT AT i e B AT Bk v FAR B8 A 385 53 95 78 R 30 ) R

7E F 5 WA 3 BORE Ak AR 18 S5 R b 0 5748 8 B R P R Bl 2R B IR E, ARZE
KH HS-SPME-GC-MS £ A g St i e K2 B At J i bk v wh 43 R M gk AT e M e = 4y
BT, EFREHIE BRI RN, SR RGERISRAE Mk 85 & i de/h — bt
(PLSR) F4 2 kvt Uk i i 8 ALY, FFRIF PLSR 5 PLS1 B AH 256 1 77 v
AT B A 5 B B M N O R AAAT, RN BB Bk 1 o 25 B 44 R A S R R
PETTRREE, CAIISA J5 1R T A 2 A o i ik A SR XU ot Jo e A 5 AR P 1)
At B A
6.2 RIS E
6.2.1 RIEAHS

WEBRFEAS : SRk 35 R 56 A B B BERRRE AR B, T T4 T T ik P AR S, g
WM RE AN BT i T OREE P4 B Apde— DA s B- A BE HF I (13.7 U/mg), T35 [ Reanta
AF AR EMREE (Cr-Ca)5 2-F B T2 Sigma -Aldrich 2A#]; HAhik
FII R E P2 53 B 4t
6.2.2 TERE T E

B E: 75 pm CAR/PDMS/DVB(K t0) =8 &M Ak, EE Supleco Ad]; F
shitiEds, 32 Supleco AF]; A AL: SCION SQ 456-GC =43 #E i iEA, 32 E A
i AT]; HH-SBFLL I 7 i 7 B 5 3 4%, ¥ [E Hurom A ],
6.2.3 WEMLRITHEARAF &

N LA B~ 4 B L A R B 2% A e kv T 3 R R, i) £ 4t 5 ZH X FERE
At 43 A BT IR BRI T AR A (FPSO): Kg bk VA B i B J5 IR SE R 4% DIEREED IR,
K FARGHE B 23 B AL TIRIR 40 r/min (0 26 A1) 28 B S R B VT REAS s B PR B Bk v R AR
(FPS1): HHrffupkyt T 75°C N AR 30 min J53R1S; BEMREEA S 36 % N FPS2-FPS4:
¥ FPS1 BkVTFEATE pH {EIAY 4.00, I INFFIREAT 0.10 g -7 &5l 1 EElt8Y, 73511 45°C.

62



55°CH1 65°C/K % @ 60 min.
6.2.4 ¥ T3E
6.2.4.1 HS-SPME A HU% & MRl 7

BART7%IA] 3.2.4.1 HS-SPME ZEHUE KA R -
6.2.4.2 GC-MS il 43 #7451

AR RS N DB-WAX B4 (30m>0.25 mmx0.25um), E[H Agilent A .
FEMILAIRE 40°C, 158 3 min, J5LA 6°C/min JF& 80°C, AMFFF, L 10°C/min k%
K, BRI T A 230°C, A I IERE « HERE TR N 250°C, 3RS0 =2l 51<(99.999%),
PR ERAE R, i 0.9 mL/min. A&H4R 4 BhinH 3% 5 5 N 260°C.

JREESAE: El+EEYR, HTREE N 70eV, TN 80 pA; HL 151 2% Ny
1000V; FRAEAHFEIZRAE T, ST Ef e b, DURIE FE0T 5 B AR ER YT
(IR
6.2.4.3 ¥R E S E E

EME T R BART IR 3.2.43 RS ENE S

EER: BARTERE 3243 RS EN S
6.2.4.4 [ E J& MR B ST P N BRI

ARG K IR VI E 7 BT (DSA), BB PR/ 8 44/ b (3 44 i, 5 4Ltk
RS 22-38 %)L, BT IR E VRN N 392 5 fEIR IR i A E B A Y B A
KRG RE VPN ET R AT 3 O Hk R B B RE M T s I, e e I e
RIS PRI A B RAE M PR B B s B 5 180 2 ROBCE PR VIR AE I B o MR i 3
b B G —,  BE R B R B M (R & ek =fruity, B A& Wk=floral, kR FEF
=peach-like, 7&3&Mk=cooked Al 57 Mk=unnatural) F 31T 2 KRN Z:, )5 LLE Rkt A
it R AL TR i R M R A S A . TEXT IR B IR A I, A5 AR N BN E
MR AP AR vHE , 72X B~ 26 R A T 0 At RS SR B0 VIR Y B e W A 25 B J M Bl A L 5 5 i 2 ek
XPEG, ONICHEAR VR E VPSR A 10 2 PP L (0=55, 10=tK5R); (e AT BEAR S5
OIS, 5 REARVPAN B AR I IR Rk XU S R 22 5, D9 38 DX R0 B2 R B A B ) i ik 1 g
e, KA 50 -l L (0=55, 50=Hk5®), FFMF & B R HEAE RE00 13
#HK=0.8, fE&FE=0.5, PkFRE=07, 7&&M=-05, FW=-05, FrA M NG THLE
RIS LR S SPAT VRN 3 IR

SR IR 5 16 7 R P R UECE B M PR 2 IR Liu SRR 58 - S Bk AT R T
FFE ARSI TR . HoA T B Mk A S5 T Santin ZEBHICHE T 77, £ 7538
BRI K B Bk v 120°Cn# 15min J5 7= A 78 B R O bRifE; X Fskix — B e 8 1
AN TN N A R T R DA R ELAS & SRRk v IE R F SR E R SRR, KRk
AERE M XK, FEE R XS AN R0 T AR B S Bk v RO i o AT HE i 1 Rk
VP o R B Ayl G R PP B I RS 22 S T S A R Bk T B IR B VPN S5 R BT FPS B
AW BB AR 30°CKB I R, VRO REZL FPS FE A EL 30mL 2E N ANE B — iR
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PEERRIAR R, BEALRET 5 HFTELBT 25 /NHRC R, RRERE S PAT P 3 IR
6.25 MNE (BEZR) KIEEH
6.2.5.1 Mt I 5 B Ak v XU PR 52

HY 100mL FPS1 #£ 5 T4 3 hn N 0.10g B, 20 51 T 35°CH] 75°C I B 5 Bl N, 4
BE 10°CHIMRIEZ&ME T, N 40min 55T Bk HEAT $ A M B Y o
6.2.5.2 B ffE T 1) 5 gl 4 IXURR 1) 52

HY 100mL FPS1 BEf THEI NN 0.10 g /i, 7E S0°CHIRE & 4F Nk AT SO,
B E] 49 54 30min. 35min. 40min. 45min. 50min. 55min. 60min. 65min Ji5 X i fiE
R BRI R A AT A 1 SRR PR
6.2.5.3 I B 0T g Ak v XU (1) 52 el

H{ 100mL FPS1 ¥ 5B %)% 0.109/100mL. 0.50g/100mL. 1.00g/100mL .
1.50g/100mL. 2.00g/100mL. 2.50g/100mL. 3.00g/100mL. 3.50g/100mL, 7£ 50°CZkf4
RN 40min, XS BT TS B ARE Bk VTR A AT WA B VRN
6.2.5.4 pH {EL 0T IE Bk 1 XU (14 52 1

HY 100mL FPS1 BE 5y FAEIM Y, I 0.10 g B-i & WEF BEIR 51, FHZZ 40 )
% pH {4 3.50. 4.00. 4.50. 5.00. 5.50. 6.00. 6.50, T 50°C/K¥+4m A EEf# 40min,
FEXT B WA R A AT FE IR VR BB PR
6.2.6 HIELIEFHE

K HH LR R T7 22 HT(ANOVA) A Duncan 2 5 LU A5 A6 56 (P<0.05) VA 8B J& M g
RV 25, KA SPSS vs. 18.0 #HATHEALHE . FIH PLSR A PLS1 BB EAL &40 5
T AR RS A SN B 5 ST gk v 2 I SR MR DTk, BERMI R A Unscrambler X
version 9.6 3. Wi BT 152 T A 4B FH design-expert 8.0.6 44
6.3 RS
6.3.1 T EICIRLAIEBEIHIE L Y R E R RRAT

X LEAS R AL BE S5 A 3R1T FPS FEARFE R MEYIST, oo B 55 B FEmE . . . KRN
R RHIREE TL MR, 45587 WK 6-1 s
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% 6-1 TRILCEARNERTHERIZEL MR TITEEE
Table 6-1 Analysis and identification of volatile compounds of flat peach juice samples of different treatments

No.  MIE AR - Kl AHXT R (ng/100 mL)
Kl Klref FPSO FPS1 FPS2 FPS3 FPS4
1 Ethanal 706 727 152914026  0.000#0.00°  0.00020.00°  0.00020.00°  0.00040.00°
2 Pentanal 981 953  0.000=9.00° 6.29140.35¢  506340.21°  4.25240.21°  5.32840.21°
3 CE Hexanal 1081 1077 18.710#0.63°  1.15240.08°  0.643#0.09°  0.74140.06°  0.6980.08°
4 PEEE Heptanal 1220 1162  0.000+0.00° 0.16240.02°  0.168#0.03°  0.31220.06°  0.0000.00°
5  2-CiRE 2-Hexenal 1192 1193 13562#1.01°¢  0.000#0.00°  2.30640.07°  0.091#0.01*  0.00020.00
6 ¥ Octanal 1297 1267  0.000=6.00° 0.203#0.07%  0.17240.02°  0.28520.07°  0.0000.00°
7 T Nonanal 1381 1386 0.753+0.08¢ 0.335#0.068°  0.41240.10°  0.48220.09°  0.03440.00°
8  (E[E)-24-C )@ (E,E)-2,4-hexadienal 1390 1397 0.3310.06" 0.000#0.002  0.000#0.00  0.00020.00  0.0000.00°
9 (E)-2-%MmE (E)-2-octenal 1439 1441  0.00026.00° 1.34240.12¢  0.673#0.03°  0.141#0.02°  0.00020.00°
10 hEREE Furfural 1399 1432  0.000+0.00° 6.00241.02° 052140052  0.31420.07%  0.41440.05
11 (E,E)-2,4-Bi i (E,E)-2,4-heptadienal 1390 1397  0.000+0.00° 0.000#0.0020  0.301#0.04°  0.34220.11°  0.00040.00°
12 Decanal 1450 1472  0.25240.09° 0.131#0.03°  0.128#0.01°  0.11240.03°  0.09340.00°
13 (2)-2-FHms (2)-2-nonenal 1480 1485  0.000+0.00° 0.111#0.01>  0.000#0.0020  0.06240.02%>  (0.89340.07¢
14 5-FIELRRI 5-Methyl-2-furancarboxaldehyde 1568 1570  0.000+0.00° 0.000#0.0020  0.000#0.00°  0.041#0.012  0.98320.10°
15 (2)-2-Z%dilE (2)-2-decenal 1642 1644  0.000+0.00° 0.000#0.0020  0.000#0.00@  0.08220.03°  0.00040.00°
16 3,7--HIE:-2,6-¢ IHHEE 3,7-Dimethyl-2,6-octadienal 1746 1718  0.000+0.00° 0.000#0.0020  0.009#0.00°  0.02120.01°  0.0000.00°
17 2+l 2-Undecenal 1749 1755  0.000+0.00° 0.143#0.05°  0.000#0.008  0.00020.00°  0.0000.00°
18 5-¥%FILHE 5-Hydroxymethyl-2-furaldehyde 2479 2485  2.00040.12° 0.000#0.0028  0.000#0.00°  0.000#0.00®  0.27320.08"
19  ZRA N Isopropenyl acetate 985 - 0.25240.08" 0.000#0.002  0.000#0.00°  0.000#0.00®  0.00026.00
20 LR Methyl acetate 823 864  47.923#1.62°  0.993#0.08  0.96240.06°  0.294#0.088  1.21230.212
21 ZRR4TE Ethyl acetate 897 878  275.00642.96Y 11.46240.67% 24.78940.27° 34.11240.96° 21.25240.97
22 RN Propyl acetate 972 957  1.003#0.07" 0.000#0.002  0.000#0.00°  0.00020.00*  0.00026.00
23 ZWR T Isobutyl acetate 1012 1022 1.162#0.05" 0.000#0.002  0.000#0.00°  0.000#0.00®  0.00026.00
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43R 6-1

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

LT 5 g

LT I
LTS5 IR TR
YR

CiR 4.1

LR Ol
LR g
2-CUi-1-E 2. R
LT3 P

¥R LM
[SEVASN T
V&
AL 3 N i

T NS

P %S s

T A% AE

AR
2-3F
1-F )i -3- i
B- K S i
3-T-J-2-Mid
2H-B-% '

7 I JE P
B-4£ % il

3- [k

T
(E)-2-Cif-1-1

=1

Isoamyl acetate
Amyl acetate

Prenyl acetate
Pentanol

Ethyl caproate
Hexyl acetate
(2)-3-Hexenyl acetate
2-Hexen-1-yl acetate
Heptyl acetate

Ethyl caprylate
y-Caprolactone
Phenylethyl acetate
y-Octalactone
8-Octalactone
v-Decalactone
8-Decalactone
Acetone

2-Octanone
1-Octen-3-one
B-damascenone
3-Nonen-2-one
Dihydro-p-ionone
(E)-6,10-dimethylundeca-5,9-dien-2-one
B-ionone

3-Pentanol

Butanol
(E)-2-hexen-1-ol

1113
1169
1246
1271
1223
1263
1306
1350
1371
1422
1691
1768
1928
2305
2138
2192
823

1265
1291
1315
1469
1831
1845
1929
1110
1140
1390

1115
1175
1249
1267
1220
1277
1313
1350
1374
1412
1723
1804
1898

2136
2190
818

1297
1293
1323
1506
1854
1849
1936
1118
1113
1392

0.000=0.002
0.33240.03°
0.32920.07°
0.2509.05°
0.000=0.002
114.58243.57¢
0.83240.12°¢
62.92342.31°
0.25140.01°
0.49840.13¢
2.92340.21°¢
0.33240.05°¢
0.000490.002
1.50140.12°
27.49640.98¢
10.23140.28°
0.000490.002
0.00040.002
0.000490.002
0.000490.002
0.00040.002
2.74740.31°
0.000490.002
1.00140.08¢
0.83240.14°
0.000490.002
30.422+.08¢

0.62340.06°
0.0000.002
0.0000.002
0.0000.00°
0.0000.002
1.32140.282
0.0000.002
0.000+0.00?
0.000+0.007
0.34240.03¢
0.0710.01°
0.000+0.00?
0.16240.03°
0.000+0.00?
0.020=0.012
0.101+0.022
0.79340.16°
0.88140.20°
1.13240.16°
3.96240.32¢
0.000+0.002
0.062+0.022
0.0000.002
0.29520.03¢
0.000+0.002
0.302+0.08°¢
0.000=0.002

0.0000.002
0.45240.03¢
0.0000.002
2.5000.122
0.09140.01°
19.8240.31¢
0.43140.09°
0.0000.00?
0.000+0.00?
0.33140.04¢
0.5630.06°
0.000+0.00?
0.14340.04°
0.21340.03°
2.46540.31°¢
0.33240.08?
0.74240.02°
0.0000.002
0.298+40.07°
1.10140.20°
0.0000.002
0.6080.06°
0.878=0.05°¢
0.000+0.002
0.000+0.002
0.07140.01°
1.16840.21°

0.0000.002
0.24840.09°
0.0000.002
1.09020.122
0.10140.06°
16.38240.41°¢
0.47240.02°
0.000+0.002
0.000+0.002
0.16240.02°
0.49240.08°
0.000+0.002
0.000+0.002
0.000+0.00?
2.94340.29°
0.2010.072
0.70140.14°
0.0000.002
0.27640.09°
0.000+0.002
0.06240.01°
0.3280.072
0.659+40.04°
0.22140.07%
0.000+0.002
0.000+0.002
1.13240.09°

0.000=0.002
0.000=0.002
0.000=0.002
0.15029.02°
0.000=0.002
6.5530.82°
0.00049.002
0.00049.002
0.442490.08°¢
0.02340.002
0.03940.032
0.07240.02°
0.05240.05%
0.000490.002
1.03240.07°
0.26340.032
0.68940.11°
0.17240.032
1.00249.21°
1.35340.18°
0.08840.01°¢
0.10040.012
0.00049.002
0.11340.08°
0.00049.002
0.00049.002
1.31240.07°
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51  1-JR)d-3-Fi¥ 1-Penten-3-ol 1144 1147 0.42140.03° 0.00040.00°  0.00040.00*  0.04140.01°  0.00040.00°
52 KR Pentanol 1179 1241 0.24740.022 1.41240.27°  2.50340.13° 1.09140.07°  0.15240.06°
53  3-HI3L-1-T ¥ 3-methyl-1-butanol 1190 1199 0.000=0.002 0.00040.00°  0.26240.07°  0.37140.06° 0.000=0.002
54 O 1-Hexanol 1350 1354 52.92340.98° 0.94140.10*  0.802#0.03*  0.781#40.13*  0.01429.00°
55  (2)-3-CMdlE (E)-3-hexen-1-ol 1377 1373  0.000=0.002 0.56040.02>  0.00040.00*  0.00040.00°  0.74140.08°
56 M (2)-3-hexen-1-ol 1380 - 2.5760.06¢ 0.000#0.00*  0.512#0.01¢  0.52140.05¢ 0.0980.00°
YA Heptanol 1446 1440 0.25240.01° 0.21640.06°  0.43940.04°  0.46040.03° 0.04040.042
58 2-ZFH:CE 2-Ethyl-1-hexanol 1478 1492  0.33140.02° 0.09840.002  0.74240.07¢  0.56340.01° 0.31040.05°
59  JyfEEE Linalool 1520 1525 0.000+0.00? 0.00040.008  1.07240.10° 1.012490.06° 0.10340.02°
60  FfE Octanol 1544 1537  0.75240.08° 1.35240.09¢  1.05140.16°  0.96240.07° 0.02440.032
61  (E)-2-F)&-1-BF (E)-2-octen-1-ol 1615 1620 0.000#0.00? 0.00040.00*  0.25140.03°  0.08140.01°  0.07940.03°
62 Tf¥ Nonanol 1644 1665 1.16340.07¢ 0.56140.06°  0.36340.02°  0.34240.02°  0.06140.017
63  ZME Decanol 1739 1745 0.331#0.02¢ 0.06140.01°  0.00040.00*  0.111+40.02¢ 0.14140.02¢
64  3,7--HI3L-2,6-3¢ " M5-1-B%  3,7-Dimethyl-2,6-octadien-1-ol 1768 1784  0.000+0.00? 0.37140.06¢  0.10240.02°  0.23240.02° 0.19240.06°¢
65 M Geraniol 1889 1893  0.000+0.00? 0.00040.002  0.26140.03°  0.23240.07°  0.00040.007
66 RO Phenylethyl alcohol 1899 1890  0.75340.07° 0.00040.002  0.07240.03¢  0.07640.03° 0.00040.00°
67 4R Acetic acid 1440 1446 0.33240.032 3.23140.23°  0.00040.00*  2.07240.37°  2.94040.13¢
68 % Hexanoic acid 1803 1836  0.032#0.022 0.56040.05°  0.00040.00*  0.00040.00*  0.98140.10°
69 ¥R Octanoic acid 2064 2050 1.00240.08° 0.00040.002  0.00040.00*  0.12140.03°  0.00040.007
70 2-ZPEAERK 2-Acetylfuran 1484 1498  0.000+0.00? 0.00040.002  0.10140.01°  0.09240.02°  0.27140.01¢
71 4-FIL-B-FR L ERMEM: 4-Methyl-5-thiazoleethanol 2301 2311 0.42240.07° 0.000#0.00®  0.000#0.00*  0.000#0.00*  0.000=40.002
Klea: BT EMTETERFIRERE; Kler: “TRIARBRABEXITE; *°: AEFERRAEERTHEBEETZESR(P<0.05).
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SRE 6-1 P55 FPS BEAIE R PER & B X LR DL, Bt kv T 5 Zid % 1 ol AR
WEB VTR S R MR R L W R 22 5, T A A 22 P e i R DR A L ik 1 R
KB BIFE R AL 0 B U N 141, RIS 3 A [ b B 77 V20 Mk v v 0 434 e Ve R 2 2
FAELH B] 22 S M 6 N 2 7 B 2 W RIEIE MR R IE S 48R 218 488 . (E)-2-
Oi-1-FE. ZBROls. COFF. L. FRORE. P, 2. i, “A-p-%% 2N
SETE A AR RE S R ARSI Y, T E T I e R A M R B DU A ST AR T
WAk vt r ol I AR TR TR, SR FH B 6T T RS A R IR kYT FPS2-4 5 L IROR AT
i FPSL AHEL, ¥ERPEVIR IR SECR B, BrAaEs T WA Ee . REE. B, 2-4
TR . AL e SRS AR RS SR &8 I AR i 22 Fh 7 o 110 2 ot A7 1 2 3 BRI
%, WG (B)-LFR-2- L )f-1-BE . “FFR. 3-IKBE % (EE)-2,4- O Al & = 3K
TR R VT A

Rk R B DB SRR F B R MR B LR R . AR A i
X BRI N B2 0T 5 R kit 2845 R M 5 A RS AL, Rk v A B I
T2 AR 21400 o AR L 0 8 B 2 T J B R TR AIE IR o B 25 R FH A [ ) 46 25 1 RO B R v R AR
(FPSO-FPS4)H &4 K MW oL & & I AR, 5 B RE A A0 LU B AR s B Bk v 1 #5284 i vk
R e E AR RERE R TSN, B 6-1 frs: Hrefkiskit FPSO Hr3tas i
43 P, BN RE Sy FPSL SEAG HY 37 FPJsi, FPS2-4 73 il il i 44 Ffy 49 Ffi
A1 PR AE RSy, ARG B B AR A 1) 2 PR R S8 5 (0.222 g/ mL)AE s, PV
2 A5 LYY 5 HE W 2 B B A 3G N nT 5 TR 4 AN A N R A

BEA OIS Co EZR) SR IRk VT — R E B R M R /YA, 10 R i
SRR IE TR KRR, AH IR E KT JE G FUE R 277 A A AR i) ki,
WHHEEE 6-1, FPS1 g2k & & RAKT FPSO, [FIN SHrefigpkytAHLL, FPS2-FPS4
HP S SRR X B R P P T o T PRI BRSO h  EE B A RE R AR, 1
Ptk FEA RS B8 18.710pg/100mL, £ FPS2-4 /-4 54 0.643-1.152ug/100mL .
Tl 524 ELE FPSO TR &840 A 0.735ug/100mL 5 0.252ug/100mL, R4 57 25176 b
5 I PR RE S P R S5 PR (P<<0.05), HEEAE FPS4 PRt FEAH Ak, FINas
B, (E,E)-2,4-C Ml S5 A A B SR D VT AR AR s o (Rt — S5 AR B ) I 2R 1 K
M. PRSI SEBE SRR AL A Y, 23 LS5 IR, BRI BT H IO 2 5 78 b
R OR A AL SR, (HE I AR F AR A L i o R R DA K — R AR 2
PR VERE SRS S I SR THCEE i A J T 28 AN TR kv 23 %% .

RV IEE A EER . REWREIER BT B, BIEEkit g iERE &Y
AT o E R e 2R . R 6-1 AT 40, FPSO Hh ) B8 5 4 5 Y A3 Fs 2K, 1 #F FPS1-4
HAN A A B Bl 7 Bl 7 FPRD 4 BRSSPSR AR FPSO Ak Y3k 505.42ug/100mL,
22 N2 FPSL (14.741ug/100mL) ] 34 5 . HARS M S Be2RY)50, FPSO HH & = i i 11
FERE AR T8, HGE AR ORE. 2-C-1-FE ZFREE A 2R g . It 4 sS4 A2
FPS1 FEA 5 5 25 [ 5 (P<<0.05), M ix SE P8 24 ot 7 & (%) P T e 2 i Bl FPS1
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FHXET FPSO AR E i it R RR ) — DN EE RN . 5 FPS1 AL FPS2-4 H (1) 418 LI
MO ClE & B E NP <005), Hr FPS2-4 4P LW & 2=
21.252-34.112pg/100mL, [A]I 288 CER & & N4 6.553-19.820ug/100mL, Fir A BfE2H
o 2 W% TS & e N FPS3(34.112pug/100mL) , 1 2 18 O Bis & & & i 16 G g 4 9
FPS2(19.820pg/100mL). U4k, 2-CUf-1-BE L MRER B A H AT RIS E R, 1M
FIT A Tt A BB Ak v 250 SR AN i o

i 2 BN BRI R R IR RR AT B-SE LB R MK 18, Bk R s A b
O R DU A 0% 30 ok 3 12 7= 2 30 o 4 R Ve N IR 2 o (184 [ e iy s 280 0 T 5 TR vk
A EEAANE, ZREPkTT O R FY T I8, 7R e bk v A B A b 3 20 Hh 50K
W H 22 B N BRZRPI 5T P A7 28 A e B A s 2 B A Al UM SR SRR IR, AR i ik
BEvTRE S FPSO & B ik 27.496pg/100mL, SR AL R G & B 5 E RN
0.020pg/100mL, £ 3 B fig ik 72 )5 TN AL 28 N B Y & & Ok A2 1 38 25 19 38 in (P << 0.05) ,
FPS2-FPS4 i H & 2 Vu A 1.032ug/100mL-2.943ug/100mL.

IRk BRI RS e B B D e AN A AL B SRR g R E S, 0 3- RN AE
FPSO rRAs il AR AL BRA S5 A A o CUREAE FPSO & &0 52.9231g/100mL 2 2 15 T
B A S R BRI FE 5(0.00-0.941ng/100mL) . X bk FPSO 5 FPS1 #EA, 3-FJE-1-T .,
FHHERE, (E)-2-FMs-1-FF . FH SRR AR T2 b e, X SRS 5t mT e DA 22 A
TS TRk, BRI X Le R 2R R 2 2 SR THE Ak v AR XU AL BRI =3 B
X — 25 AR AR A A S0AIE, AH SCHIF 5 R B B-7R81 67 W A A 8 1 R L 2 ol 28 2
AR S 186 187) ) S5 As e R IAE AR, 3-F-1- T A EER S HFEKR, &1
A A 1 A A 3L i A S 25 B T O A I B 3- FR -1 TR 1 B AR N BE SR T I B
HARELZW, WHE., PR 2- O O SERE2R1E FPS2 5 FPS3 i & 43 i 3.228
ng/100mL 5 3.159 pg/100mL, (H7EBEMRIR AN B ) FPS4 a2 %% 0.511
ng/100mL. th4h, 2K OEER BABIERIEME R, FEAHICHE 3R B LERR 2 B 2R L
LGN R, R o R B N B A BRI R AL TR R sy A 1, R
7K CREAIR R, e NIERk TR S e & k. AR IE M ERE BN, Frg ik
THREAR M AR L BEAE FPSO SRR FE AR UG FPS2 5 FPS3 B fif 2 FE A ke He
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FPS4
FPS3
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NS S | T FPSO
w/zﬁ ol e 1R FPS1
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6-1 FELEAREEVTHAE GC-MS S EIE
Fig.6-1 Different processing for GC-MS analysis of flat peach juice sample
B AT 6-1 A, BrieaEpkit 5ok e bbbk B AR R R AR B A R

FEREARIGERY J U ()RR ) R A T B TR, e Znd g A A 38 )5 AR XU A I35 5 9 e i ik
G ERERA . WfE FPSO Fia i /R NE(9.384 min) Al &% (11.541 min)fE FPS1
HOSIRA Y,  ead B-HE a R E  l R  BRE A DR TBUS TR FPS2-4 FEAR R 3 PR H I . YT
P 55 L1881 ] B 7 SR R L R T SR SRR AE A S 22 S W SR T AR R A IR R A S G
Yt AFAE, BRI AR C R AT AN S HE A RS 1, PR P I 9P B 2 55 VR
SRR B O SRS TR X e o o -7 e A T Tl A B DA A s 4 S S R
VIR o0 o — 30k BV ELF 0 FL B A Oy SR AN A M BRAR (VOX), BB A N2 il i
S W RS A E I B 25 P B 5 SR ) FRORR B, PR ORI LA S N 1 A K
YA R BN BT AR T WL 6-2),  EEHTRE S HH S A S HE R S R A D DR 7 i S R
WR it o B B . A RS AR B R AR B 2 2 R R B R T S B RN
B e T EEEERR T BOFE AV TR B A S T, [ A AN 7] Bl AR R 52 ) A B
B ARAE B8 () O AR AE — € 22 e 1, P RE A BT B2 (R 3R ) S B0 B0 2 W Y I
o AT T — SO AR S P RS A G ) e AR T B R TSRS R 4 0 i A P
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6-2 WERNREBFEETEEES SRR MIERE
Fig.6-2 The glycosidic bond reaction and hydrolysis of bound material reaction pathways

6.3.2 T EIALIE FPS HARRE 1

AR AL PR 2 A BB RR AR A (FPSO-4) /& B /- M 4 SR an ] 6-3 s, KL 5 Mk E
Ji 1 FR) 9 P52 AN [ A B 2H ) A7 A 532 1% 22 5 (p<0.001) o KB i i Bk vt 15 Ak 38 40 45 i AH
tt, FPSO IE[MIERE RIS ES, MHRAEWRE RS N AR E & S 05
G, S¥rEpkit A ), FPS1 230 H P AL B 4H s s ZU ) S ik S 28 R . I X L 3
A [FNRJE T B VT A i FPS2-4 BB PR 45 SR K I, FPS3 AL T oAt By fd 40 Bkt
EBRVE I BUIS, XS EE FPS2-FPS4 Hh S b Je 1 it 52 5 It 4 Il g i 52 H) ' vy S5 1 T
B RN A B P ER, RER SIS URE B BT ERAEA
BR300, X — S5 AT RE % -0 4 b e AR e AR X LR R PR B S A
KRG, &EARTT T B kvt b b e BOR J@ PR s A o o E B A AL 1a) BB TR PEAS
KIL, FPS2 HIl FPS3 A B m AL IR . AWK A B IE AR R E B V1S 73, 11 FPS4
Pt i 2R T TP B B A 0 S 2 K T e P B R A 4L, T e R 5 2K B R P A R Y
JEYE b B EGE B4Ry, TN AT 6 A2 B 1) AR 1 B A R T B S A S AR
R ZE 5, AR IR RS & 2 2R AT A R I, SUme
Qb3 I A AR it 5 S T BRI o AR T S5 A M S & W 2 e 5 B e TR PR R
T EAA AR it o 18] I A fT B e e R 2R, e DAL AT AT, 7R AEr B AH D ) A 2R
e 5 %% BOE MR AH S B 25 OB A ot , 3k — 20 1875 L % VT R I e A P i I Bk Uk
B LA b o A 2 A R B XU I
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Fig.6-3 Comparison of different samples of flat peach juice flavor evaluation

6.3.3 RERMSEL MM EXMEIREE

PLSR AHIC IR e 45N o #E R AV (B LA S 5 IR @ It 2 M) N ETR &R, [
T BT 54 A 2 R AR it A DU it 5 ) DT B, e 246 SE IR ASE TR o - R R TR AR DG A
HIATAAG IR o SR PLSR 7)Aoz 5 A A FIAL G FPS MEAS T K4 MY B 5 B
PEMRAH ORI, 455K an1K] 6-4.
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10 PC2 Correiation Loadings (X and Y)

1.0 —

T T T T T T T T T T T
1.0 08 06 04 0.2 0 02 04 08 08 1.0
RESULT2, X-expl: 56%,24% Y-expl: 56%,17%

6-4 I[E FPS HAIEL MRS R ERBME PLSR 547
Fig.6-4 PLSR correlation plot of sensory attributes and volatiles for FPSs.

Bk =cooked F0F:Rk=unnatural

& 6-4 NANE FPS FEA PLSR (A, X HFEAN 71 FidE RSy, Y FapE N & %
BB Horb PCL I PC2 X KMo IR REZE N T9%,  [FII REE R RE 730% 1) /2%
BBy, BT s ST AR (r2=0.5) 5 AMF IR (rP=1.0) 2 6], 3¢ B 12 Tl I A 784 R
R 0T BT A (5 AT iR

TR 6-4 ELA M R I FEIR B85 3-T)d-2-F AT PLSR Aok |, 15 B i b
VTN BT TE DTk, BT TC A R R IR PR R 5 LA R 2R (R AH DG o RIS BT
bR 5 WAk ARS8 B PCL i, FPSO A7 T-#ifar B s o, FPS1 5 FPS4 A T2k fuf
K4 R IX3k, 1M FPS2 5 FPS3 A T-#kfaf A L X4, #F PC2 FiWiER, RIS E BN
(2R EE S ZEBE 3, 5 MU E R E &R, IREWR LB A 3 Mg S PC2 B
EE A OME(p<<0.05), AR MIRWIZR B IR S Rkl PC2 ALK, FPS1 5 FPS4
BB T PRI B 28 Bk e vk S B R M R, IR AT A R T RN B v i AR B
B IR AL FREE B VT S35, RN FPS1 5 FPS4 545 K ME o i anb e . 2-20 . 12 -3-
B BTk T 3,7- P 3E-2,6-3F -1 M CUBRAE I 3 A M (P<<0.05, £ jack-knife
A EFERI) . T FPS2 F1 FPS3 | 5 FPS1 2 FPS4 #HJ, FPS2 5 FPS3 Hfy Tk I
Jis 1E PCl 5 IEMRE @M 2B EMIS, FELL PC2 /i EREE JE s —L
RN REEM M, W T, LZRKEE. ZROBE. LR EERS. 5 L&
M BESE . 256 PLSR XU TS 2 BH B 0K 22 £5 Ik 2 AN B 24 B0 1 [ [ B 8 2 %) D iR e
K AT HIRIE 2 A 22 BH B~ 260 0 L T Jok DB B A A A FH PR S+ 30 70 B 5 2 O T 2 RN
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N, R, AEEE MR, SR P-4 Bl B M 7 AE 0% A ROtRE U 22 P RER AR 1
) S J 1P (1 R 5 A R VA o 0 B e R ) B R XUV il it 5 D0 A % T i e b v
A XU it 52 H 1080,

[”13 [Tt
[l — o E_ e NN S I ) BN EEmEs SHENENES  ENEN  BNEN  ENEw e B e &N ...
003 e R R TR
X Vanam‘es
T T T
0 10 20
RESULTA, (Y-var, PC): {Floral,2) BOWY = 1542720
op | ReESSONCoMGens @)
uuz T I | | | [T A Y
[l — g e . . o o i . . =& &N &N & B N . ...
-0.02 —
B0 = P F e ]
X-Variahles
T T T T T T T T T
0 10 20 30 40 50 G0 70 80
RESULTZ, (Y-var, PC): (Cooked,2) BOVY = 1.870862
Regression Coefficients (BW)
0.06 — : :
00 — | ....... I ......... I ..... . III ...... I ........ II | I I .........
0— = I I antnmenntnntnE taptgn ey
- | 1], || ' i |||| El ||| || | ||l|| Il | -
o003—- o W e R R R
0.06 — . R . T PR . . . P _:
X-Variables
T T T T T A T T T
0 10 20 30 40 50 60 70 80

RESUILT3, (f-var, PC): (Unnatural,2) BOW = 1.610651

op | RewessonCoeldents @) R R S B

0.03 —

=

003 —

RESULT4, (¥-var, PC): (Fruity,2) BOWY = 2542613
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006 Regression Coefficients (YY)

i (E)
|]|]3 T T T [ T T T T T

Y I ...... I I ................ III ------ I I I | I I ______

6 — e

ﬂﬁk, (E)1t§ﬂ*
Fig.6-5 Standardized, estimated regression coefficients from PLS1 prediction models for the sensory

attributes variables floral (A), cooked (B), unnatural (C), fruity (D) and peach-like, (E) floral

N Sk — 0 B &% B R MR O R S It DTk, SR PLSL |l 73 By 71
PR ALY 5 5 B s R YRR 7 AR AR Y, BRI 6-5 fon. Wil 6-5A Fow,
BRI . (E)-2-FMilE . . (2)-2-FMME. 5-FHIEmRmRE . -+ — MGl . SR 7 s,
LERPENS . NALEANBE. B 2-F8d. 1-F46-3-Fi. B- KRS, 3-T/@-2-fi. T .
(E)-3-C /il 2-2 B CORE . (B)-2-FM-1-I% . COBRUAJ 2- B0k, H ARy 51
FURERE & I 2 2 35 IEAH R (RAE 98.689%[) 748 5 R 40) . XS AEAF Wk 5 1E el AE 4 o ik —
Aot KIL TR W, CRRMEERE. AL AR LA (E)-3- O BE S B AR 48 (21 14 &
BUE K/ (FRHE >0.025), 7] RS RAAEE I — B & VR S8 LY. M 6-5D
R 2-Cinle. TR, CRRMEERE. WAL CWER. & -p-R P EA(E)-3- CIMmE X R
EWRERE EMNE ERBRIER, 1 2-3¢8. 1-3F/%-3-01. (E)-2-C)-1-F2. (E)-2-3F -1
BE 5 RSN RERE R ZE MK, WA, 4ROBE. CRRFEE. RN, (EE)-2,4-
C Ml CORRKEE. CRRMEERS . AL ER . o7 By S B SR XUNR B 15
Y SR E X — e EE R R B, MRy 96.56%, 1M 28 WK A Ik
LA RRE R SRR . . 1-0-3-F L B- KSR (E)-2-C)d-1-8 [ 3,7- —H A
-2,6- "Jf-1-IE LR FE AR, T7 EMRER Y 99.37%. K] PLSR 5 PLS1 BiAUMZ5 &
AT BG5S B E R A RO R T, ORI 7R 1 Bkt 25 P Rk
73 RSB T 1 ) TR
6.3.4 BEZRINIWE
6.3.4.1 B B X IR Bk v XU ) 52 1

] 100mL 283 A% B AL ERE Bk VT A N 0.10 g B-#6 & B B G, 2 ) T 40°C. 50°C.
60°C. 70°CHfi# 40min, Fxf B o ik Bk T BEAT A TR E VRO .
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Fig. 6-6 Effect of enzymatic hydrolysis temperature on flavor of flat peach juice

XA 6-6 #EAT B0 AT, R ILBE R AR B BT, Bk RS S 258 ETHE TR
W%, ZRETHE 55°CIf ik 2, BEAR RN 55°CHE, Wkt mE &k
By BB E R BB R4 55min B EBk VT B0 Rk B AR, 1125 0 52 i A 0k ik
T B iR S [ D 45-65°C
6.3.4.2 AN [F] B A o R0 i Ak v U ot o 2

[A] 100mL % B AR FE 5 i Bk AN 0.10 g B-71 45 B EF I, 7E SO°C IR 241 Nt AT
R S B, EEAARST 1] 23 591 40min. 45min. 50min. 55min. 60min. 65min. 70min, [
Je SR AR T A

35

30 | o

5 ! ! ! 1 1 ! ! ]
30 35 40 45 50 55 60 65

FH) Cmind
& 6-7 BREEETEXTEHET KUK AISZ 0D
Fig.6-7 Effect of enzymatic hydrolysis time on flavor of flat peach juice
H1 V] 6-7 I Bt ol g e (G0, BRI RO B B TS T RIS, BT
)2y 50min i, WEREVT REARVE 3 I8 B de sy, 10 24 Mg A () B 55min Ji5, BBk TR
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M RRETNREEY . RIUIE AR ] 45-55min ik bkt i A4 B AA I ] Y
6.3.4.3 AN[A] 0k 0T Bk v XU it J5T )

] 100mL 7% b Ab BE S5 g Bk vt o 40 s o B- %5 B% 1§ 0.109/100mL . 0.509/100mL .
1.00g/100mL. 1.50g/100mL. 2.00g/100mL. 2.50g/100mL. 3.00g/100mL. 3.50g/100mL,
FE 50°CoRA B 40min, B8 J5 o i kv B AR R s M A

p=y

35
30
R25
15

10

T T T T T T T T T T T T T

01 05 1 15 2 25 3 35
InfgHE (g/100mL)

6-8 HNEEE xTHEML XA ST
Fig. 6-8 Effects of enzyme quantity on flavor of flat peach juice
XA 6-8 r T kI, BEEINBGEIG N, WPk EE B S r B2 BT E TR R
%, 238 h07y 0.509/100mL I 73k BUEAE,  hnlgE /£ 0.50-1.009/100mL 2 [A] £
LT RS, MInEEEd 1.009/100mL J5, BARES S R RE TRAE, 4E7
P AR AR 77 BSAR B 24 328 BRURE B v N2 a4 0.10-0.509/100mL .
6.3.4.4 Pt AR pH B i Bk i KU b i 52

35

n
o
1T T T T 1T T T T T T 1
-
.

6-9 pH {EXTEEHE XURHIFZ AR
Fig. 6-9 Effects of pH Value on flavor of flat peach juice
] 100mL 7% R AL B S BBk AR OInN 0.10 g B-HI ATHEEF R, IR SR pH (545
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504 3.50. 4.00. 4.50. 5.00. 5.50. 6.00. 6.50, T 50°CHJZfFF % 40min, [ )& Xt
IR BRI AT & R T TR

& 6-9 Al kI, B pH 1) EF, BEkv AR i 2k B E R T RS
#, {f pH {E 4 5.50-6.00 Fifi J5 & i J5 2 W3 N BRI, pH EFH 2 4.00 B iRk
TR ES Y &, 24 pH fE 4.00-5.05 2 [1], iEMkT R E 130 R RS, Tm
2 pH it 5.50 BFERE VT R B A /MR B A TR, B A E Bk T 1 B A
pH i [/ 3.50-4.50
6.3.5 MRz ELLESARI RS
6.3.5.1 A V. 1 T A6 45 2R

e B R FAR 6 (LR F, 32 design-expert 8.0.6 #/t:, 7EHEYE Box-Behnken 4
AiIG R R, PUINEEE(A). pH {E(B). EEFIRE(C). B (D)t 4 K% 3 /K
F3t 29 HiEs, kit TT RS AE R ILER 6-2,

F*6-2 MNEREHFRRERSH

Table 6-2 Response Surface Experiment Scheme and Result Analysis

e 75 Jinfig£: A(g/200mL) pH{EB 5/ C/°C i} (7] D/min RE V) vol

1 0.10 4.00 60.00 45.00 21.00
2 0.50 4.00 60.00 45.00 29.00
3 0.10 4.50 60.00 50.00 19.80
4 0.30 4.00 60.00 50.00 32.60
5 0.10 3.50 60.00 50.00 18.90
6 0.30 3.50 60.00 45.00 24.00
7 0.30 4.00 60.00 50.00 32.07
8 0.50 4.50 60.00 50.00 22.08
9 0.50 4.00 65.00 50.00 25.00
10 0.10 4.00 55.00 50.00 22.40
11 0.50 4.00 60.00 50.00 23.50
12 0.30 4.00 65.00 50.00 22.30
13 0.30 4.50 65.00 50.00 24.00
14 0.30 4.50 55.00 50.00 27.00
15 0.30 4.50 60.00 50.00 24.00
16 0.30 3.50 60.00 55.00 24.50
17 0.30 4.00 55.00 45.00 28.20

18 0.30 4.00 60.00 50.00 32.80
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oK 6-2

19 0.50 4.00 55.00 50.00 26.00
20 0.30 3.50 65.00 50.00 24.40
21 0.30 4.00 60.00 50.00 32.60
22 0.30 4.00 65.00 55.00 25.80
23 0.30 4.00 65.00 45.00 26.90
24 0.10 4.00 60.00 55.00 24.60
25 0.30 4.50 60.00 45.00 26.00
26 0.30 4.00 55.00 55.00 26.00
27 0.30 4.00 60.00 50.00 32.80
28 0.50 3.50 60.00 50.00 24.50
29 0.30 3.50 55.00 50.00 24.60

6.3.5.2 [a] AR () i 57 5 3 ik
I G T B AT Design-Expert.V8.0.6 i i i [ ik 36 45 R AT Z o RlIHI S, X3 6-2
(B R BEAT RV 5B, 15 21 R B AR 25 A ) 22 el A RS B Ry «
Y=30.90+1.92A+0.023B-1.50C-0.81D-0.50AB+0.58 AC-2.47AD-0.25BC-0.95BD+0.28
CD-5.46A%-3.98B2-2.76C2-1.97D?

#*6-3 @ABRERES

Table 6-3 Analysis of variance of regression equation

A5 SRR R H 5y F{E Pr>F S E
A 349.03 14 24.93 491 0.0026 >
A 21.49 1 21.49 4.23 0.0589 o
5 0.066 1 0.066 0.013 0.9108
c 13.89 1 13.89 2.73 0.1206 «
D 4.42 1 4.42 0.87 0.3670 .
AB 1.69 1 1.69 0.33 05733 .
AC 0.32 1 0.32 0.063 0.8061
AD 17.59 1 17.59 3.46 0.0840 .
BC 1.96 1 1.96 0.39 0.5446 .
BD 1.64 1 1.64 0.32 05791
Db 0.30 1 0.30 0.060 0.8108
A2 186.95 1 186.95 3678 <0.0001 .
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23 6-3

582 131.81 1 131.81 2593 0.0002 .
c2 47.17 1 47.17 9.28 0.0087 *
D2 20.71 1 20.71 4.08 0.0631 x
5o 71.15 14 5.08
gl 7111 10 7.11 71114 <0.0001

Ui s 0.040 4 1.000%10°
B 420.18 28 R2=0.8307

I *EREZE(p<0.05); *ERNEE(p<0.01)

H1#% 6-3 A5, BAYf#RE p<0.01, KRB T2, KA p<0.01, N &3,
H R?=0.8307, RUABIIEFLE RIFRIIRZ N B PEEE LA 7.643>4 Pl A%
FH A AR TR T B~ 267 B EF T A e o ik vt IXUPR: ot J s e RS A T HERF L 223U

MR

SR
: e 388

PHmHE

& 6-10 Mg EEMILEERRIEE TZ

Fig.6-10 Response surface of enzymatic hydrolysis reaction
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(5] U5 5 2 P 8% T 22 A3 W 65 SR B, A 5% DR1 3% v o 2 A g A T ) %7 i kv XU (1)
SR 0 2, BRI BT R A v T KR R 52 (2 3, BBk AR E TS, BRI a7
£ . Y=32.70+1.81A-0.48C-0.56D-0.65AB-2.28 AD-0.70BC-5.77A%-5.17B%-2.92C?-2.79D?,
T 6-3 [5] U 75 P2 2R B0 2 ARG 50 P 0T, o T AT ) %o g Ak XU 11 2 M A S 3
(p<0.01), PRI XTI Bk XU 152 &2 3% (p<0.05), XTIl AD. A%, B2, C%, DX
BRI XU PR S M A% 2 25 (p<0.01), YRI5 AB. BC X itk v XU i) 52 0 f2 2 (p<0.05) .
6.3.5.3 Bl 2 A B i B BRIE

SR P e J82 TR 25 S5 G AR 18 75 B ZR TR AT AR AL AT, DASRAG S AR 3RS A B 23R 15
MBI N : MESAIRIELE 58.77°C, BEMEASA] 48.17min. pH {E°h 4.02. BEINE
29 0.359/100mL K, FHEl B-71 %5 B FF B Af 3R S B 150 B fE, SR BRI TR A
K93 BLAT S5 SEPRIRETE DL, K B A 2 E01 I N B AR BEAE 60°C, B AAI (8] 50min,
pH {E> 4.00, BEANINEN 0.40 g/100mL B, BEMRE R SR BV vk efE, TELL2c A
AT IR U RIS B AR A T R S R 24y 35 4, A 3 AL, HELS(EA Y
/T 1.00%,  Hie S TH] 53 BT B AR A 25 SR 5 SEBRAE AR LA e, A B 12 Pl S T A D 1 T A% 284
AR E AT, nE TR SRR B T 2 AT

6.4 KRE/NLE

(1) KH GC-MS FARMEMTEER VT B AN R AL B IS S Bk VT3 R T, 0 58 E e 1
MR A &5 A A T BRI AT BE 0 T B 2, 56 Bl B R T S A R B 2 1 T ik v 3% &
PEVI R R S R TRt 22 e, SRR AR R SRR G B AWM E R RK, HIRE R
TRk R BERERNE G S BE LT, FRIREFE . (EF%E S 53 FK. 2
BEARIG A Jo 28 8RS R R B R E A RS, RERSEEFRSRE B IHERIEH R
Ao R R MY AN T O IR B S Rk VA R, AL S N R
= AR K 0.02ug/100mL 252 2 1.03pg/100mL-2.94pg/100mL.

(2) FET PLSR Mg KUK TN AL i | BRI BRI 2 g pk vt R AL ok i
[ % Je M P B P R VR s TIORRIE | 2-SF B 1-2F0A5-3-1 . B- K Eh R L 3,7- - F %E-2,6-
F T 1-BEAE S AR SR B M S R XU 1 2 A O, O TR B - A b
Pt o I 110 XU it ot o R B AR AEF, JCH R X R R . eSS R B i
EF R, FFHET PLSL &M R E @ TTikEe, TR, CRRKBE. ROl
LRV BRENG . 5 AR A A R SR R VE RO 5 R R R R PR R AR O, (Rl S
IR BT 20T AR

(3) TEBRH B~ 20 B B Tk Bk v 38 F AL ) 26 aE b, SR ma S T4 - 4 B
H BB AR R B S PRV BOR S EL, 2R T 2SOV BE IR 2 9 60°C, B fEIs 7]
50min, pH {8~ 4.00, EGZIIE N 0.40g9/100mL, Frididpkit e o)y 35 4, fERE
IR 5 S R I 2 A AT R B EL AT W Bk AE XU B 5 SR R S AR A vk B B AR S E

IREEIRF KL
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FLE FLERE
7.1 FELZR

AR SR A TR DA 0 S SR S5 PCA TN AR R oAy il i A Sl Rl A 52
TR SR A0 9 72 SR BERE 22 PN AR, 8 AN ] e Ok i) B e i R S48 1 B 14
MR & BT Z R AU, B0 R A 3 ARk SR S KU ft 5 R 25 AR A R R )
J5t, (RN i it H SO ey 5 T R BB v XU B 22 S R SR, 2 T L LR Bk v
RAE R TR SURIE AP IR TT T IR B AL B S R AR R Y o R AL, JFR A PLSR
JRVR SRS L $3 7 B-7o] 26 AR R ) R 18 A SE ML) B AR ARt — BB AR B S8 =
BEERUT

(1) i Bk RS A 2 S B BUR AL SR A, JF R A LT B g
PhAR] B 45 5 R R B PR R A R A RSB B AT X 7, 83 TS i 45 R DLt b
VEIE VR VR I PP O ik e A2 A — b T BAE R 2 b AR s R 5 i 5 A7 € =)
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