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B ARG AN F] 59 APELMAEY, 5 AKRI DAP A8k, Fihn DAP 698 A RIE % A 20 AF
BEMMF, £ 19 FFLMEAE Y £ 2 2 Y7 (odor activity value, OAV>1), &4&57 KB, T
BRCEE. TERTEE. CERFRBEEFR R -B-8 F 205, 5 A f LB DAP 69 R AmfmiR v, %,
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Effects of adding dibasic ammonium phosphate (DAP) on the
fermentation performance and flavor of passion fruit wine

TAN Zhitong, LIU Jing, ZHU Yadong, WANG Huilin, ZHU Changxing, ZHAO Hongfei",
ZHANG Bolin®

Beijing Key Laboratory of Forest Food Processing and Safety, College of Biological Sciences and Biotechnology,
Beijing Forestry University, Beijing 100083, China

Abstract: [Background] Lack of nitrogen sources always affects the fermentation performance
of fruit wine, resulting in poor sensory quality of fruit wine. However, few researchers have
reported the effects of supplementing nitrogen sources on the fermentation performance and
flavor of passion fruit wine. [Objective] To explore the effects of dibasic ammonium phosphate
(DAP) as an adjunct nitrogen source on the fermentation performance and volatile components
of passion fruit wine, providing a theoretical basis and data support for the quality improvement
of the fruit wine. [Methods] We employed HPLC, GC-MS, gas chromatography-triple
quadrupole mass spectrometry, and electronic nose to determine the content of organic acids,
amino acids, and volatile compounds, thereby comprehensively analyzing the effects of DAP on
the flavor characteristics of passion fruit wine. [Results] Compared with the control (DAP-free),
the addition of 400 mg/L DAP to passion fruit juice shortened the fermentation time of the wine by
5 days, and the total sugar content and ethanol content reached (3.35+£0.57) g/L and
(10.73+£0.06)% vol, respectively, at the end of fermentation. In addition, the involvement of DAP
increased the content of total phenols ((68.62+2.81) mg/L) and total flavonoids ((23.41+0.65) mg/L)
in passion fruit wine. The passion fruit wine produced with or without DAP contained 20 free
amino acids. The content of total amino acids was (669.40+56.27) mg/L in the passion fruit
wine produced with DAP and (1 017.58+80.53) mg/L in the passion fruit wine produced without
DAP, which showed an obvious difference. Specifically, glutamic acid, aspartic acid, and
proline were consumed the most after the addition of DAP, which indicated their contributions
to the fermentation performance of passion fruit wine. Moreover, 59 volatile compounds were
detected in the passion fruit wine by GC-MS. More volatile compounds (about 20) were formed
in the DAP-supplemented passion fruit wine than the DAP-free wine, and 19 volatile
compounds were observed to be the main aroma substances (odor activity value, OAV>1),
including isoamyl alcohol, ethyl butyrate, ethyl hexanoate, isoamyl acetate, and trans--ionone.
Interestingly, the levels of higher alcohols and acetic acid decreased while the content of
terpenes, aldehydes, and ketones increased in passion fruit wine due to the presence of DAP.
[Conclusion] The addition of DAP (400 mg/L) not only improved the fermentation performance
but also increased the types and content of flavor components, finally improving the
comprehensive quality of passion fruit wine.

Keywords: passion fruit wine; dibasic ammonium phosphate; fermentation; amino acids; flavor
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BAER, #4734 (Passiflora coerulea L),
PO SRR Y s A A R S, TR
. MM EmAARET. AFRE
TEFR Y KA YEEY BT, WA LR |
AR . AER . ZHAEEED, Habir.
PUAAL TR IR S5 AL 1R S hRe 0 $aly
AR, BERZ USSR YRy £, HR
HEFEER, DRBRENT H, R RREAR,
IR B . AR, B PR T ARG KA
L i AR T, AR S 0 E A R AL
SR B TR T it Gy B T LR R B A Y
SRR, RBERIR e — R R RE R B R LA B
BIROE, CREMK T 7 BT 9 28 1l R0 XUBR B9 o
T B Ak, BT A IR EURk Y A
LA REME T & Ok B sz 3 e vE . il
Santos S ML ANR] A S S T G Z S5 1 A
R PETSIRG , GE S0 A A R 5 A I S ]
FT0 o FRZE WAL B A A IR e vy T
AR AR A B AR T2 SR, ]
IR AE R As AR A B8 B R B Y
M) 1 R RE TR AR I A AR, S B0 & 1R 4
B, REEIKRA R EREE, EE, A
TG 3 S W BE AR RIS 3l A R ) 0 B8 3R 14
SR AT )RR AP AL 23 5 i P BT A K 1
A H XA A R O E B ]
an, SR E SR R S YIS R . LR
Bk . BB IWiBR £ 1 F0 v BE B T IR 45 2> i A AU TR Y
PP FOVR AR A A2 ALY [RIREE R R . 3L
B . H . oA 3 R RN B A PR S AR HE R Ak
ER RS =R 87 (358 A

W, RO AR A 92 T AR 8 A
MR = — 4% (dibasic ammonium phosphate, DAP)
SRS — T b 78RR ) 2R Ml e e T 1
IR )RR, X AN 78 DAP 1957 XA F
TR AR A AT, T LR SR A XU

FITE R AT 2 B RS2 U1 AR A B 5
BUXS #4570 . ARSI S A FE T T — R
GG, e R S KRR ST R T — 5
AIWESE A AL BRI B FRT,  SMECRR
FC DAP F20 F1 A 0 e e S A UM a3 RBIE5 fi
AikiE, IF HAMNE DAP 204 B T HGE A &R
A AU i — BB Z ARG ST, I, A
FEAMULLE B A R JEORE, B 250N DAP X A
A R S e S PR SR SR, SR FTAN TE
DAP 5 XRAE S I A ek, T
AL XIRFEAREE S PO (1 A 2R dh o, B
DR T A RIS P i R A R XU e A A
e B A RO Tk R

1 MR5r%

1.1 #&m

%5 1 7 75 L (Passiflora edulis) T 2023 4£%
H IR E PR A G XA sk e, R
SZIHT T 20 °Cok A 175

DIl R (Saccharomyces cerevisiae) ES488,
Enartis 2 7 o
1.2 FZEHFIMLR

DAP . BRJcHE . VAR, Enartis 23 #];
wEARE ], R ERRARAR]; AR
. kIR EAN . HIRSE . EAkSR . SIRECM
TR 55 i RRAL iR 34 R A v i, SRR KAk
EAFABR A HEE ., CEE A k), 3
FEFERR R RBHE A w5 5 R HLIR OB AR |
FREIR . SRR . R . FLIR) . PR ER . &
TR, & T ¥ bR B EEAE 99%LA 1,
IR A YRR PR A F]  4- T2 PR
21 PP FEBR AR VE S, Sigma 2 F]

M PR B R4S, R R S A BR A ]
EIFIAT ; Ml SO, LSRR
J75 AN LA EE T, At dr i R A A
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HRRTAL A A2, WJEmEaeisn
FAOBRAH A, B R AN A 1>($n
i, Thermo Scientific 2~ w]; —  PUM AT
JRHR AL, SCIEX A w]; 45 B AL s,

Airsense 2\ ) .
1.3 BERBLABEITZ

VYR T 55 R A A RO IR R S L T
R SERE B H O E RS, Y
TIlEmre LR BUE RN . R AR CERE
PRI R RSO HETT 30 Lo SRIKBFIA 80 L AEEIN
HEJ5 AN 100 mg/L #5057 BR B0 AT 40 mg/L L i
fitf, 20 °CHf§f# 12 h J5 A 30 L 4K 5804
FEGAR BRI /0 1.0 L AR HAEIA
P 1.5 L IR, —dARESInEIR , S PO 41,
7 —H DV E A R L BB I 400 mg
) DAP fE AR FE AR, b P14 i TR IR
BT pH HZE 3.4, #FIEMEERIERES RN
200 g/L, HFh 0.4 g/L iGfbJa OMEELE ES488,
(20+1) °CK ¥ 14 d. KPEMAE], RN A F
T T OB B i AR 8 B R AR AL, AR
WREESE 3 d AR K A AR B T A R R T
Bifi J5 PR S N 50 mg/L A2 IV AR R B0 4% 11 & %

‘—»

Pectlnase

Passiflora eduli pulps :9:

[<+1

.l... Saccharom ces cerevisiae E

4 =

R o

Nitrogen
PO P1
Filtration Clarification

Pasteurlzatlon

Passion fruit wine

1 BERBEABIZRIEE
Figure 1

BRI 3 AT (1),
1.4 IB{IEFRAVAS T
1.4.1 ERFEFRENE
RRLHAE SRR 5.0 mL U4 7 T 40 35l FR AL T8
PRl . EASEE . pH. BEUBHRLE R 1IN E S %
TG Tk Al DR Y A R
FEA E 5 FEER  BOE SRR S T A gL b
I, AN TTHTE 700 nm Lb
EWRSEEEE A, BAXPHATINE 3K, BEET
HIHE LA =1,
T(%)=10"x100%
1.4.2  $UIFILERAO ZE
TRZHHC 1 mL FF 5, PO R I 2 2 B 2
R FEUI I
1.4.3 RERRINE
ST 7 I 5 R F AR AR H R (Folin-Ciocalteu)
Pk, B 100 L #E 4L, 43510 A 100 uL
BB T RRAMEVE K . 400 pL ZE4E 7K F1 100 uL 4
MREHAF, A 10 min, fJEHIA 1.0 mL
10% Na,COs IEW 1 0.8 mL 781K, FE4)HERR
WG TEIR TR 2 h, 7EHK 760 nm At

(M

MEWOLE . AZRIBARIE A = FO IR, fie i
TR E RN LI E 5

el AR

Fermented pulps

Flowchart of fermentation process of passion fruit wine.
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1.4.4 SR E

SCET A A E 2% Choi 28N Y5 2 IR
Bk, B 0.5 mL A4k, 27 2.0 mL Z857K
1 0.2 mL 5% NaNO,, #&5]J5 ) 6 min, 2RJ5
FIA 0.2 mL 10% AICls-6H,0 484257 )% 6 min,
JE A 1.0 mL 1 mol/L NaOH 362 15 min,
7 510 nm AW E ROGREE , #e T it 2t
SV
1.5 BERBEFHNE

%% Guler™ W75 R 22300 A AR
T ) A S B T o DA 328 S A ) S o
BEBESEC L, a*, b*, h fl C*, Hrp, L*
FORSERE, L*>0 FoRfiss, L*<0 Fonhih ;
a*FRLLLE, a*>0 FRIRLL, a*<0 FRsk;
b* RN, b*>0 KRBT, b*<0 KR ik -
hfFnalm, RERAFRMSI6A, CHERR
TEUFNEE,  RIF A SR b v € P TR RN R
1.6 BHLERAYNE

A PRI E 2% T35 CEEMI T k1R &
. BiE45fF. Waters Atlantis C18 &34
(150.0 mmx4.6 mm, 5 pm), Wiz A 3% i
1 97% 0.01mol/L MR — 2 1 ¥4 1ik (FHBE IR 1 T
W7 pH=2.8), itk 0.6 mL/min, #:iE K 40 °C,
HERERE 10 pL, KE KA 210 nm.
1.7 FESEBRRNE

Ui B 2 SE TR 1 7 2 25 5k 2 A5 PO VL R
EME S, FESLRTAREL: FEERZE 0.22 um JEE
U S5 R I 20 uL BT 250 mL &I,
LKA R 100 F5FREI . (k5. ikt
ACQUITY UPLC BEH Amide (2.1 mmx50.0 mm,
1.7 um), R 35°C, PEFEIRRN. S uL, k.
0.6 mL/min, iS4 &7, Al N mg
%% B T (electrospray ionization, ESI); FI4it
K EE K Bi% K (on source, IS):
5.5 kV; A% A (curtain air, CUR): 20 psi; &F

fRIRFE . 550 °C,
1.8 BSREASHBEFENE

Fr A5 1 LT BN S 2 AR O bt A 2
05 ¥ WS 5 B B 5.0 mL B A& R AL BT
20.0 mL #¢ 5, 7 BP A OR e R s, = Ul i e
RN, B B A T AL B T B A
I E AT . T RS REENIRE S s,
PREERTE] 300 s, JEEETE] 10 s, BURAERTE] 5 s,
Rt E] 180 s, # ik 300 mL/min, #FAE
# 300 mL/min, fZE&RTE 90 s G TR, ik
I 110 s WAL ARG 5 40 BTt [a] A o B AR L R
ME 5 W

HL P BB IR BRI ERE R . (1) WIC, X5
TG R (2) WSS, SFRALEM S R
(3) W3C, XEZEMTFH LT R (4) W6S,
X EARMEW R (5) W5C, MRS RS R
s (6) WIS, XTH MG R (7) WIW,
X TCAILGR AL R 28 oy R B (8) W2S, X
BEZS | WERAEIEALE Y R G (9) W2wW, X
AU RO H R G R (10) W3S,
Xof K A o e IR I R A
1.9 ELZMEPHINE

Z A I AE 221 vk, 5.0 mL B &
W R B RE ST 15.0 mL T2 A B0, fin
A 1.0 g NaCl ¥ THEa IR G RES)  BEJS A 10 uL
1 0.2 g/L 4-H B2 IREEE R (N FR), Bl
H 2Bk (DVB/CAR/PDMS, 2 cm 50/30 pm)ii
AFEBURH, T 40 CHZFHE & PEY B 30 min,
PR A B B IRl A GC HEE, 7
250 °Cf#W 5 min JEMlERE . GC &4 RH
HP-5MS B4 (415430 mx0.25 mm, 0.25 um),
KRR, PERE R 250 °C, AN
H A ZR(>99.999%), #HAIME 1.5 mL/min;
FHEFLT : FIRIREE 40 °C, {3455 /H] 5 min J5,
DI 4 °C/min FHEF] 120 °C, FLL 10 °C/min F}
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VL ZE 240 °CI#E4 15 min, MS &F: RM4H
ik, BB BL, ZSHIE 10 pA, BT
fig 70 eV, 32 IR 280 °C, B FIRIEE 230 °C,
R 35-550 mvz, PR @ AL
AN TAGRALEE, K GC-MS %5 B 5 Lk
A& PR P FLO- B 45 % (retention index, RI) . &S,
RS NIST 20 FrHETE 22 VG BE I A ) AH 5C STk
JEfE, ik A 4-H - 2- AR
R NBR YA TN E e, A RUE G A T(2)
T

_A
c=2lc, 2
1 A) ( )

K)F: Co WNARYIWEE, pg/L; ACHESL
TR Ao AR THI AR
1.10 SEKEM{E(odor activity value, OAV)
B3 ZE

2% Liu EPRJ7 k158 OAV., JEid #
l5e] S R R A T LU X6 4 R P B 43 A K R Y
EUN, RS Y B i S R Y L (E R
OAV fi, DIPEM & T W) B A it 2 4 52
FOHAERFE . 24 OAV>1 Bf, KR A&
X R i A SRR AR B A 20Tk, T OAV<]
WA R #2 K VAR G W BT sk /N o
111 HURALIE

AR ERE 3 IR, SR MEUREBCE- 1Y
{HEpRfEZE RN . KA Excel 2019 #HISLH 4L
i, ] SPSS 20.0 #fFutAy 22 57 W 0 Hr,
M P<0.05. SR Origin 2022 #41EK . 3k
THL 7 BAERAREE R, R E R0
(principal component analysis, PCA)XJ A [m]F: by
B AR HEAT I, B KUK BT R

2 HZR5M

2.1 "IN DAP XM BEERBLEFRENEI
& 2 ST % DAP (400 mg/L)J [ & H

T 2 T v %) R 1 RS ORS BE 1 A2 4k, T LLE
KEER 2 KAf, PO 4L(& 2A) b = LT
WA, KEELIRR, 5 3 RIFREK D
PIERIEFE, 27 4 RORES IR, 55 10 K
T AEBURINGE, 5 14 RIK k45
. H5ZAM, #M5E DAP B P1 41(K 2B)H &
BESE 1 R, AFRAKPELEIEFE, &
s PRI, 2R 9 KK AR, 5
Kb DAP AAHIL, #M72 DAP J5 H &R A
FEIT R 4% 1T 5 d, RWIEN 7t — 2 f 1 DAP 2355
FNREAE , T DI A e A 7 R0 A I 22 1 0]
B FBrZ—. A RMEI 400 mg/L DAP
Pk T A AR A R, R AR S
24 S cerevisiae EC1118 LA EL A iR B IR,
PR S AR 3] 200 mg/L 5 2 T A I A
P4, Barbosa SFPUAF Y45 B, I DAP
SR T A SR R T R P A A A K T LAGE
oE BT AR . CEE IR Y A
RbRk R, SASCBER S R —3 .
2.2 /0 DAP M EEFRBECFFHERIR
AERBHAIE R ER 1 PR, B R
M, PLAMSECRET PO4, {HPOAHMA]
BEEIE Y SR E T P14, XeiF SR
DAP {&#F T FRIP B EE i AR KA 56 . wiER
ma, ATLAEH PO 41 pH W& T P14, 1
P1 41 FR  RMs =T PO 4, RARUSIN DAP J5
PRI RBP4 A A AR A R, 4R RN
FRENTH . SRERBERNERS & B, PO 4P akmk
TR[(6.27£1.15) g/L1& T P1 41[(3.35+0.57) g/L],
P1 RS S Mg T PO 4, SR 1 Ry £
B it HFOVEORS 7 2 SOR I FE B R OE A DG B 25 R —
. WK, #hIE DAP U T B A Y K B
B, e T AREENE, JEHA pH FLERRKY
AR E . ARG S Wang SER AR P
IR S AL, S A AR VO, S AL
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A 200 ——Sugar content 112 B 220 —e—Sugar content 112

200 F —— Alcoholic content B 111 200 —— Alcoholic content a2 Hill
180 + 110 ~ 180 : 10%;
3 160T 19 2 6ot 192
3140t _ 13 2w 18 &
5 120} | 17 &8 § 120} 7§
= 16 £ =] 16 §
2 100 3 S 100 S
— _5 Q :a 75 =
g 80r i = g 80r 14 &
= ®-] = =
w 60' 73 § v 60 F 43 §
40 17 < 40 F 7 <

20+ 11 20 F 11

A 1 L 1 1 L O 1 1 1 1 0

00 2 4 6 8 10 12 14 160 0 2 4 6 8 10

Fermentation time (d)

2 PO4EA)FI P1EMB)LEIETREMNBEEIENTL

MR A

Fermentation time (d)

PO: RAINEIRL ; P1: #HN 400 mg/L

Figure 2 Changes of sugar and alcohol contents during fermentation between groups PO (A) and P1 (B). PO:
No nitrogen source group added; P1: Add 400 mg/L dibasic ammonium phosphate (DAP).

=1 POEFNP1EARETRBEBELIERR

Table 1 Physical and chemical parameters of passion
fruit wine between groups PO and P1

Parameter PO Pl
Transmittance (%) 84.65+0.05a  86.70+0.02b
Alcohol content (% vol) 10.43+0.05b  10.73+0.06a
Residual sugar (g/L) 6.27+1.15b 3.35+0.57a
Total acid (g/L) 12.74+1.81a  15.60£1.07b
pH 3.67+0.03b 3.50+0.04a
Soluble solid (%) 6.50+0.47b 5.50+0.24a
Ascorbic acid (mg/L) 115.53+0.16a 189.26+0.58b
Total phenol (mg/L) 62.4340.33a  68.62+2.81b
Total flavonoids (mg/L) 18.37£0.58a  23.41+0.65b

Wi 3 WE A NE M-I HpRHER s BATAF/NG 5
RER IR 20 ) BA W25 1 22 57 (P<0.05)

Data are mean+SD of triplicate assays; Different lowercase
letters in each line indicate the significant difference
between groups (P<0.05).

WA S, AAT P14, PO 41 VC &K,
T PL AR TIREEFER P VC sy,

WHE, VC HA BRI RS oA, HE
A R T A PO, A, pH (ERZ IR
R VC BEYE, PO 41 pH FHEfEREE VC
FrR T, RSN DAP JE AU SE T

KRR, O H AT MREE VC RREM. AF
RES MY R, T2 h 2 WA e ik
A, FfiE DAP BIEIN, P14l BB AR
B Y S T PO 4L, REAMNER M I
ACRT AR A S0 R 1 e i T H— e
JEERIET VO, SRR R A A AL IR A ).
2.3 AN DAP M BEERBEFNEMN

AR I e 4 R 2 2 T,
PO 2 a*(E Fll C*{H5 P1 #H{L, FHI#NFE DAP
XoF T A SR T AR (19 21 o A RN AR RN 3 0T i 3
S BRI, P1ALH bEA h EIET PO 41,
P1 20+ LH(E IS T PO 4, WEAA#ME DAP X
HAERIA LAE . b*EM h {574 85w,
HHE R €15 S R R R AR AR R
JEA O, AR RE 55 0 2 o S e e M o
AR A AH S PERO R, MY oM
PN R 45 55 467 3R SN, T 78 0 vh A g e
PEESR AR, FECa*EHA b ETHEPY, A
TR ZE RIEA—B AT TAER, #M58 DAP
SREEFRNOEAE, BT RA R
TR A€o, VAR S BGOSR
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*x2 POAMPIATHEFERBEFNTN
Table 2 Changes of passion fruit wine color between
groups PO and P1

Color attribute Group PO Group P1

L* 52.48+t1.91a 55.84+1.87b
a* 9.90+0.02a 9.77+0.01a
b* 8.26+0.05b 7.22+0.02a
h 39.61+£0.46b 36.48+1.04a
C* 12.91£0.13a 12.15+0.08a

Bda o 3 E A NE M-I bR HEE s BAT A R/NG 5
REFR AL A BAT 8 525 57 (P<0.05)

Data are mean+SD of triplicate assays; Different lowercase
letters in each line indicate the significant difference
between groups (P<0.05).

24 R0 DAP MEAERBEFEERIEN
A

B3 e T EAREK .. PO 4R P14
T AILRFI ISR S 1. WTLAE Y, HERRNK .
PO Z1F1 P1 41HY B0 B A PR (total free amino
acid, TFAA) & 43 3°0(5 695.65£196.41) mg/L
(1 017.58+80.53) mg/L F1(669.40+56.27) mg/L;
8 FhlhTs 2 JEMR (essential amino acid, EAA)EL &
43 91°4(310.93+22.06) mg/L . (187.53+16.35) mg/L
F1(95.95+17.60) mg/L, =¥ 2 [A] i B R IL TR &
WESEE () AR PRI E] 21 Pl e
FER , PO LA P1 AL 44 H 20 i 29 24 R
Hordr, PO RN P14 5 i 55 s Ui 8 TR
BIRAG AR . RADABRMMZ R (Glu, Asp.
Pro), & 43 %k (235.03£12.74) mg/L .
(206.72+10.80) mg/L. (181.14+13.62) mg/L Fl
(170.08+12.34) mg/L. (153.58+10.56) mg/L .
(121.05+9.83) mg/L, H A2 B & LR & i
JLFABMET 30 mg/L, (2) BAMR . KA
i BRTE PO 4L P12 2w B BT R T #E
HERX 3 B2 SRR W Bk A A S 2R 9%
R EERIAPY . (3) P1 AR T PO 4T =,
25 20 1 A4 R T RE T ML AR LU B 3945 5 AN TR
PR o, Horh ks R A 5 R (Leu) Ml

Wi MR (Lys), 75 15.66%F1 46.37%H = 3
T 65.41%F1 76.91%, UiLHI#h7E DAP J5RESE &
TR P R X0 S R SR h 2 SRR R . (4)
M2 (Trp)7E PO ZH AN P1 A Hh bR A ihy, FRATTHI BT
HAE 05 T T s R O B 58 2 I A . (5) A
BFHABSIERR, PO IR P14l H &R A
AR W O T B P RE R TR K I AR S 4 22
AIRFAC T AR, 35k, Meame & a2 {knr
AE 5 A A R i 1R A T R A
KB, Bz, #h5e DAP R iE T BT A A AR
KA LR — R, =5 T EERTER
KEEVERE

AT 15 2 BE R L DR RRAIE 3 28 R BmT LA 43y
PATFILZE . fERZIERR(Glu., Asp). RHBRZ S
f2(Thr, Gly. Ala, Pro, Ser, Asn. GIn, Hyp).
TR LR (His . Met, Arg, Val, Leu, Ile, Tyr,
Phe. Trp) I JCHEZ FEAR (Lys. Cys)PY, M1k 3
AIHL, PO 4L P1 40 rh S SR IR B R R 1% i )
(1 017.57£69.52) mg/L F1(669.40+50.83) mg/L,
P1 20 v fif I 28 B IR R R 28 SRR A B S DR 2 2
E3 Gln
B Lys*
B8 Ser
3 Glu
mm Trp*
B Cys
0 Met*
E= Phe*
&3 Hyp
B []e*

a XX Leu*
Nl Asn

B3 Asp
= His
JAla

Free amino acid contnet (mg/L)

=Gly
D Arg
Tyr
Thr*

Raw juice PO

3 BERRE. P0AEM Pl AP RFSEE
BRI RZE . DTEIEER
Figure 3 Species and contents of free amino acids

among passion fruit pulp, groups PO and P1. *: The
essential amino acid.
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3 ARMDAPXEERBEZRAER S ENIFM

Table 3 Effects of DAP addition on the taste amino

acid content of passion fruit wine

Group PO Group P1

(mg/L) (mg/L)
441.72+£27.58b 323.58+22.75a
340.46+40.16b 224.23+26.03a
200.96+£15.52b 106.62+12.85a

34.43+6.13b  14.97+£2.08a

Total flavor amino acids 1 017.57+£69.52b 669.40+50.83a

Bl ol 3 UCHE S GE 1 AR HE R s BATA /NG 7

FEFIR A A B B 25 P25 7 (P<0.05)

Data are mean+SD of triplicate assays; Different lowercase

Flavor amino acids

Umami amino acids
Sweet amino acids
Bitter amino acids

Tasteless amino acids

letters in each line indicate the significant difference between
groups (P<0.05).

R 1) 7 bl 48.34%F01 33.50%, MI4ET PO 4 A
FFHR T . PP R LR TE PO 2 5 R L R A
BRI 19.75%, TAE P14 5 R 15.93%, #H
T PO 41 R I% 3.82%. Glu 1 Asp 10 T2 ff
IR B2 JE IR I AN 52 ) FL A R 06 B 43, I g 1 AN fi
BRAFAE, D75 DAP J& X T 71 7 SR 14 3 B 20UR
W, H—LRMT & RRFHEDY; #ok e i
PR R rp R SR I A N, AEH
FERBEHHREA T AEREA K, Efh5x
DAP Ji5 H0 v (i FOR R AR B S 3 B0 PO 4
R LR & N (200.96+15.52) mg/L, T Pl
2 )P R B FE PR & i [(106.62+12.85) mg/L]JLF-
Wk, BLEA AN FE DAP W] A AL R
SR, Uk 7 T XU (45 T LA SRV R
BRI S, Pl AR SR & Ly, Rk Lt
PRACR L PO 1B LT, FRHAKMFE DAP XA Y
SR A BURAEH
2.5 RiN DAP XMEEREBEHEHEESEMN
A

AR A VLR & 2 LR 4 Fis . ARDF
SRR T 5 FPE PR, 104518 A IR (tartaric
acid). ER M2 (malic acid). FLIR(lactic acid) .
Z. TR (acetic acid)FIFFIE R (citric acid), Z5HREFE

—1Group PO
45 [ Group P1 b

e
=

b

m

b
a
L b
5 il 2D
0 =)
‘&c;\d

4O 4O
{\C& 2l -&C\

s

W
(e}
T

—_ = N
S »n O
T T T

Organic acid content (mg/mL)
&>
1)

Ao ) ) ,ch\(\ ) ,ch\(\
N R oo

4 POEFPIATHAINRSELL
Figure 4 Changes of organic acids content between
groups PO and P1.

Bl, %N DAP J5 P1 4l 5 Fa HLER & 1 8
FET PO 4(P<0.05), PO 44 P1 4Hvh &%
B A HLER 4 A BE R [(34.75+1.29) mg/mL F
(39.56+2.73) mg/mL]. ¥R H &R &=
e A AILIR ,  TPA & e 2ok A% v iy A R 1) A
BRBEE 5 =R R IF (tricarboxylic acid
cycle, TCA)A KB, WFFE R, WngEhfa
FETR S HE AT A R 1) % R IR R, WS i
BRI R O e B IE FR P, RV SIS R TR T R
T 3o 2 v T W T A W R A, (FAG 0 PR 7 i %
W 80200 mg/L RS, WA P 2R
MR, H&Em. WA, SEmR. KA. &
GA TR i P 5 A R P R 3 S ks A B T e R
MR FERY), XS AR R — 8 WA R AH
XEE AN R A YA, PLATIN AR
w IR R S A AR S A R RS
M B9, LR B ot SR i rgk, SR
th LR 2R T R R - 3L R K I (malolactic
fermentation, MLF), Z LRI INATBES T T
MLF 3 B s 47 AT 580 P1 4R LR & &=
FHEU e R T E R AR, A S
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1o 23 2 R R AR TR S (Y R T o B RN
SR P S TN fefE 2 18 T S I 0 2 24 I oA Ak 2 1
A ERUY, AR, #MFE DAP BEVE T H R
A PLIR MR B, o A L A XU AR E A
B
2.6 NN DAP X EERBEFIFELMERTH
Al

AT H AR PR A PR I
i, HER 4 0IAL, PO 4URN P1 4IRS 59 Fh
RV EY, (45T 8 Mmmeds . 12 Fhig
o 3FIERASE . 7 RPEESS L 7 RRERZS L 16 il
KIHATEW A 6 MHABSIL G, Xk
PEACA P8 T BB RN A 7 SR KUK B2 i
B, WET T H AR R A AR . B
W B KFMED L EFKS),
2.6.1 =SHE

o R R TR TR A A A AR R
Y5k LR (Bhrlich & 4% FlHLBE (Harris & 1%8) 1)
ARtk Horh K2y 75%:i 13 Harris 4877421441,
ik 4 Fis, PO LA P b S a
AT R TEE, SOl 2,3-T %, 2-PifEfl
KOS, |/, MET PO 4, PLAMRT
B S SCERERN 2,31 A B 0D o Godillot
S VSIYE R 5 R0V im0 Gk b 41 28 T e 4 R A
B Bh IR R R, S A R b )
BRVR S RN, X A A R — 3
HR, MET PO 41, P14l 2-BEfs I 2w
)7 bl DAP AU I EE 3G K 2 4w, P14l
Y 2-BREREFIR B B A3 2 PO 2 24.2 £
1 3.01 %, X 5 Barbosa ZEPH I HF 7T 45 S — 2L,
BJa, Pl AR REE S mIEET PO 41, £
T DAP 5 e A AU AR I R T B A K
P, TR e = )25 2 2 2 5 R T AH 1V 1 15
PR A S IR IR R T SR S H
S e G ) i, 9 e AR R Y 2 R R

B (300400 mg/L)RE FE AR AL v v S B A
i, SRR -, FeF, TR PL
S . 2-BERE . IESEREFIE LR OAV
KT 1, XEAEYRT T HEFREIER .
B A AR, YR A HAT EE TR
2.6.2 BER

Ji 7 1R 70 SRS e T ol R P 2 4 A O 26
LRI LR, #5745 R TR B o 15 2 2 3L
ISR JE5 MO RUAS M DR AR (4 77 2, 4003 SR 7 XL
I 11 JERUE PO A AN 3 2R AN 233 -4 H LR
FR 3t 2 FhdR R RS0G5, T P 1 2H v JUJAS: DU 5]
6 FIERREIELIR . COIR . FIR. T HLER .
A S5 R FIAR R TR , 6P DAP MBS Inffifs | &
RGP R LG R EIN Z . Ji5b,
TR 30 v A 2 o SR Y R T WO R SR 1 7y
T XU, AHAST PO 4H[(418.40+37.92) pg/L]ifi
5, P14 2R B(210.04+24.58) pg/L1 KK
Ao BHERET, ) hh AR 3 AR R i
(60 mg/L) T} 2 & M B (400 mg/L) M}, 4 %5 78
TR 1 B ik B R G KT AR 0, i AR
WFFREE R —3 oAb, PIRA A EE M 62 mg/L
T+ 200 mg/L, S P SR R PR A AR R B
BOREAL, COMR. FIR . XM hEENR TR
) 5 5 2T IR U I i St I AR PSR
OU, T TLEERR AT Bk T AR TR
HA REARMA R EE . w fg i FL R B > A
TSERAE MR IRNIR , BAYIR . PiE A
S VR RS BRI A 5 DL BERR TR » 45T
A A R B A AR R R R
RIERDY, PL AT KRR . A 5 R FIAR A R
X3 FEREY BB, FIRE S AR RS
TR R B B B A OB Rk
M, #M78 DAP MUK KFEL T A &R H 4
Mg o o, AR A AR A B Z AR R
M H oA &R AL T 2 E RN E.
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Table 4 Volatile compound content, threshold, odor activity value and aromatic description of passion fruit

wines from group PO and group P1

FERIEEY) FER A B VIR SURBIE RIS PEE FEE{i RN
Volatile Concentration of volatile (ng/L) Odor Odor activity value Aromatic descriptor
compound threshold  (OAV)
PO P1 (ng/L) PO Pl
2 Higher alcohols
S TR 15939.20+82.58 7 786.30£65.74* 75 000122 0.21 0.10 P9REIR . ) X2
Isobutyl alcohol Alcoholic, pungent?]
SR 62 911.86+48.92° 60 648.08+36.22° 4100221 15.34 13.28 Fitk . “FBRIREY
Isopentyl alcohol Sweet, spicy?!]
2,3-T % 142.06+1.46 117.44+3.66* 110 000121 <0.01 <0.01 ZRAF . WhihpRRY
2,3-Butanediol Fruity, creamy!?!]
1F O 58.72+0.837 57.20+0.76* 25 000122 <0.01 <0.01 BAS, AAR
N-hexanol Herbaceous, woody??!
Mo =X 3- 2 e i - 25.09+1.832 1 6301221 0.01 FHILRY
Cis-3-hexenol Grass!?2]
2- B 15.20+0.68" 368.32+43.73b 81123] 0.19 4.55 FA | FrE)
2-Heptanol Herbal, lemon(?3!
IEE - 51.14+0.86 91211 5.68 BEEE | AHEIR | SRAE
N-octanol Mushroom, citrus, fruity!>*!
KT 1 898.24+81.252 5716.70+125.36° 3 500221 0.54 1.51 BHLA ., GHekR2
Phenylethyl alcohol Rose, sweetl??]
R S 80 965.28+215.72> 74 770.27+278.16
Total Higher alcohols
g5 Esters
LR 1551.20£76.83*  5210.03+141.85 5000211 0.31 1.04 3% #tk, SRR
Ethyl Acetate Pineapple, sweet, fruity!?!]
TR - 307.12+12.92¢ 200221 1536 AR, g, R
Ethyl butyrate Strawberry, apples,
bananal??
LIRS 435.20+72.65° 583.20+£63.57° 431231 10.12 13.56 . REH
Isoamyl acetate Banana, fruity!??!
(3E)-3-Z R C faTig - 19.22+0.75° 8701221 0.02 FHH . FLFR
Hexenyl (3E)-3-acetate Banana, pearl?!]
CRR MR 247.33+32.53*  3755.90+113.74° 50221 49.47 75118 HILR ., MEE FHIRE
Ethyl caproate Green apple, honey,
sweet(??]
BEHIFR 2. g 119.74+31.87° 102.98+22.95 790125) 0.15 0.13 BRIK, Hrfi /K 1)
Ethyl succinate Sour, tropical fruit!?’!
¥R 27.75+8.65 107.80+23.31° 920221 0.30 118 Refy | AR
Ethyl caprylate Fruity, sweet!?*!
LIRR T 741.92454.26° 2 667.48+98.45P 500031 0.15 0.53 BORAEAR | A fiRE
Phenyl ethyl acetate Rosy, fruity, sweet!?*!
LIRRAIMNG - 11.04+0.06° 2 500211 <0.01 B AFF . AR
Terpineyl acetate Lavender, woody,
flowery(?!!

(F52%)
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FERNEALBY) FERNEAL S YR SBREE ORI Ak
Volatile Concentration of volatile (ng/L) Odor Odor activity value Aromatic descriptor
compound threshold  (OAV)
PO Pl (ng/L) PO Pl
TR L 14.64+0.08" 53.33+7.35 1 122042 0.01 0.04 HE7. RAEFH
Ethyl decanoate Peach, fruity®!
FERR C g 12.24+1.83° 16.61+2.18® 5900123 <0.01 <0.01 fE7F . RAFLI
Ethyl laurate Flowery, fruity!?*
FRHIR L 56.19+8.55 1.83+0.022 2 000123 0.03  <0.01 FLF&. WhhekR
Ethyl palmitate Frankincense, creamy!?’]
PRZE A 3206.214287.25* 12 836.54+488.15"
Total esters
M2 K AiTE ) Terpene derivatives
J AR 219.11+32.33% 739.20+63.50° 1623 13.69 4620 fEF . WA . HHEER
Linalool Flowery, muscat, citrus?*!
A- T 4.13£1.47 22.73+1.72° 5 000(23] <0.01 <0.01 BB, ARJT. FEBRIKE)
Terpinen-4-ol Pepper, woody, spicy[?!
o-FATH A 390.60+33.62° 489.30+51.75° 3500221 1.12 1.40 TH4E. SHIRE
a-terpineol Lilac, sweet®]
B 38.86+8.74° 69.72+6.83" 220015 0.02 0.03 BCHLAr . b TIkEs)
Citronellol Rose, peach?]
B 24.91+3.43° 41.28+5.730 75123 0.33 0.55 BOAEA . ke
Geraniol Rose, sweet(??]
B-£ T 241.55+31.65° 133.30+12.98° 20 00021 0.01 <0.01 BRT. £» 2R
B-violanol Raspberry, violet?!]
HEAER - 22.3143.06 22000231 0.01 BOERLIE . MG Rz | AR
Nerolidol Rose, citrus peel, fruity(?3]
B-H B 60.04+7.80° 331.16+43.46° 773125) 0.07 0.43 M. #iwkes
p-Myrcene Citrus, sweet!?”]
Friga 47.07+4.78° 100.54+11.30° 2000221 0.24 0.50 JRA . fEA . ok
Limonene Fruity, flowery, sweetl?]
a-JRM 24.88+5.47 - B K. Bk
a-pinene Herbal, woody, spicy*!
J-B-2 10.1440.76° 66.80+7.28° 34021 0.30 1.96 HE AR
Trans-B-baslene Grass?]
Wi -B-F 4 - 171.91£21.75 34021] 5.05 AR, FHipkRD
Cis-B-baslene Woody, spicy?!]
-2 i - 55.03+4.31° A
a-baslene Fruity(??!
i85 it I A - 37.20+4.47 2000231 0.19 R 547 | RIGIRE
Terpene oleoene Woody, fruity, cranberry®*!
3- W - 11.9240.06° 2030021 <0.01 MG . AT BIBIRE
3-carene Citrus, juniper, pepper!?*]
B-HATH - 245.77+33.84° KRBT, SEHkRY
B-Terpineol Woody, spicyl?!]
WS A 1061.29£130.05* 2 538.17+272.04°
Total terpene
derivatives
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FERMALEY) RV S YA SBREE ORI AL
Volatile Concentration of volatile (ug/L) Odor Odor activity value Aromatic descriptor
compound threshold  (OAV)
P1 (ng/L) PO P1
fiii2% Ketones
TEA-B-ET 2N 28.70+0.85° 35.3542.73b 1.7021] 16.88 20.79 A, FEHpRERY
Dihydro-B-Ionone Woody, spicyl?!]
-B-5 % 2= 238.66+32.87° 707.43+46.15° 0.0121 23 866.00 70743.00 AJE. FE7 ., HARBERD
Trans-B-lonone Woody, flowery, berry!?!]
Wi -B-5 % 4 5.55+0.032 19.96+4.58° 50211 0.79 2.85 BF % KRR
Dehydro-B-Ionone Violet, woody!?!l
B2 R 272.91+33.75 762.74+53.46°
Total ketones
%25 Aldehydes
LI 342.29+46.412 596.14+85.72° 1 400022 0.24 0.43 WA gLk,
Acetaldehyde fiE A NER
Nutty, earthy, vegetablel??!
A 43.16+7.52° 58.96:+12.46° 4 600231 <0.01 0.01 {22
Benzaldehyde Bitter almond?!
(B)-2-F 4 - 23.68+2.07° 3025] 7.89 BB | HAG K | FHERES)
(E)-2-octenal Cucumber, citrus peel,
sweet(?3]
TR - 78.24+15.35° 91221 8.69 Mty . BLAF
Nonaldehyde Citrus, Rose!?2!
2,5- IR H g - 39.86+5.332
2,5-dimethyl-
benzaldehyde
1E 24 2.13+0.02° 21.31£3.26° 61231 0.36 3.55 HE ., G R
N-decanal Grass, citrus peell?’]
(Z)-2-B8 )5 s - 158.14+20.79° 5.20[23) 30.41 WET. Y. AIEIRE
(Z)-2-decenal Waxy, mud, coriander(?!
RER B 387.58+53.95° 976.33+144.98P
Total aldehydes
225 Acids
4R 418.40+37.92° 210.04+24.58? 160 000221 <0.01 <0.01 FEfBER
Acetic acid Vinegar??!
LR - 180.58+12.35% 8 50012%] 0.02 W22
Caproic acid Cheesel??]
2-525E-4- LR 17.2542.05° -
2-hydroxy-4-
methylvaleric acid
R - 111.47+15.66° 500123 0.22 WA, WhMRE . R
Octanoic acid Wax, cheese, rancid?’!
TR - 190.88+43.92¢
Pentadecanoic acid
N SRR - 594.43+79.43 10 00013 0.06 WEJTT. WhERE]

Myristic acid

Wax, creamy!*?]

(555%)
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FERNEALBY) RS IR L AREIE RIS TE(E ik
Volatile Concentration of volatile (ng/L) Odor Odor activity value Aromatic descriptor
compound threshold  (OAV)
PO P1 (ng/L) PO Pl

R - 208.06+31.71° 50 0001231 <0.01 YhiipREs)

Palmitic acid Creamy!®!

PR R i 435.65£39.90* 1 495.46+207.65

Total acids

HAh2 Others
4-J N AR -
4-allylphenol
AR LRI
Methoxy phenyl oxime
Jz#-3,5,6,8a-PU AL -
2,5,5,8a-PY H 3~
2H-1-K - g
Trans-3,5,6,8a-
tetrahydro-2,5,5,8a-
tetramethyl-2H-1-
benzopyran
4--3-IEC A -
AL
4-chloro-3-n-hexyl

10.99+0.26°
750.98+35.63°

15.60+0.982 -

30.29+1.26*

tetrahydropyran

2,4- T FEIR
2,4-Di-tert-butylphenol
3,6,7- ~HUA LR -
FIER Mg

3,6,7-trimethoxy

15.45+0.022 29.2142.09°

39.53+1.47*

isobenzofuran
HAh2E B &=
Total others

782.03+36.62°

413.25+£23.47*

523.27+£65.16*

= AL BRI s Bl 3 E I E B EbRE2E 5 BT AR/ ING TR OR LA A R 1 25 5 (P<0.05)

—: The compound is not detected; Data are means+SD of triplicate assays; Different lowercase letters in each line represents

the significant difference between groups (P<0.05).

2.6.3 fHg3k
R 28 A A ) 2 SR v E B A 45 R R LA

T L ERER RS TR CBR 4L A, 3 T R
TRAS AL IR A, 3R 4 7T, AHR
Wb FEERIEEIE RO . TR .
LRSI . SRR LR FI=E R LR %F . PO 4l
Pl AP CIROER S T, T Pl A MR
LER &R T PO 4, J& PO 4R 3.36 fi5. Uit
bh, MET PO 4H, Pl Arh 2 ILHEE. Ol

LBR. RO, LRARLTR . 2R M A
R TR & T B 22 5 B, Ua s
DAP 7] DB I 2 5 A SR R R R AL A i
It . Torrea %6 PSI7E E5 Z2 T 45 4070 S IN &R S
RILTR O & K KRIGIN, ~F IR QR F2S IR
SR SN 3-5 %, NI ARG (1 2
Hh B 2R TR Mk BE 140 s Wang 25 25150k e 80 A7 7
U DAP J5 kK3, #MFE DAP (A& o 2 1R
B s, RO, LMRSINEE . LK
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EE. TR, CRAEE . VIR L1 A2 R
SR bl DAP 38 i 1, ¥y 54
AR LE R —B, WA, RO . FRR LT .
CL R T AN 20 TR 5 NG TR 1) o o 328 v T LA R
B, XEEERRAE AT LU A & R
BLRAR I 8 . HAE . WA, R E
ST K(OAV>1), 4 Erl L, #M9E DAP &
FRE T AFERE DI SR S, T
THHEREEZNEF.
2.6.4 W

TR 245 SR W5 T AN R i 7 T2 1 ALk R0 T T 4R
HHGH AL, PE— 5T R b A i,
% 4 alH, MBT PO, P1L AT 4 Fh
AL AW BN M B T PO 4l O
TE PO A1 P1 Arh S E ¥, PL A S
HET PO 4, XARESNARR M Y TE
Ehrlich &R N OBERH X6, P1 4
(B)-2-F ) . TWE . IEZ8IEAN(Z)-2-28 A T (1)
TR T PO 4L, W RER S SR 1 U g
BET e A Y FE, XSRS Y
OAV HIRT 1, AR AR . HE
FBEER, XM ESA ERE KoMk, AR,
Wi DAP (USSR R A 2 5 5
W Z, XS AEFREE AP,
2.6.5 M

Vil 26 A W AT AR AR ek A v e g D R
AR, Pl AR A B PO 4L
2.79 f%5(P<0.05), PO 0 Fil P1 4R ERRAL &9 F
Pl B-KX AL, H B-5£F L E SR
TR N R IEADE, X5 Wang SEPIFR 450
—H, B-BT ZW KRR T ARR D, hIE
BN KRBT, WA RS A R AT
ZERFEH], PL AHrh B-2E2 =M OAV {HI
KF 1, XWT T EFHRIE AR BORAEA
REMARFA

2.6.6 BEHALRETE

il i S A PV S R AL ) LA 25 25
HEGARRRFAT AR, i3k 4 7750, Pl
HrpdimRAeG a G RE T PO 4, & P04l
i 2.39 175 . PO 411 P1 20 43 G 10 A AN
15 A2t &9, Wi a3 a6
FSRREE | 4-Ti IS EE . oA TMEE | P AR
B-5 5 L B- H HEIE AT M 5, Hoh S5 R
a-FAVHIEERD B-H G S, 2 A AR
1) FE LWL ST . T PO 4, P1 ArhJ5
PR, A-THIREE . o-PN I . AR FH IR
B-H kM . A A s 2U-p-2 s 1 % B
P, X THESE DAP VRIS T B-H 4 b
T EE TG Pk 2 2 T 455 A Bl AL S K
figtl, Carrau %575 S0 IR IS X TR VG % BF A
FE IR AL A YR R & B, #hFE DAP X5 f
P RN 2 B A U B 35 s ), S5 AR A
GELE R, A, PO ZH I ARG B RS AR
I P12 AP A AL IS B M (22.3120.06) pg/L, i
BHE N DAP 454G IRA K BEA B T8 FE I %
i R
2,67 HiKZELMLEY

PO F1 P1 PR ZEL A it v D00 58] At 2 4
el R TR BN e S ) R e ()
IR Es R, IME R T e 2 T 20X L At
FACA Y mE BGOSR T R e A S
PEALE VI OAV AL, it LUK R A UXUR
() TR T LA Z AN
2.7 RN DAP MEBERBESEATNE
SR

AT BEARRET PO 4H PL A
Sy, IR ERG st T 3 w2
o HE S ATLIA W, FEST PCL M BTHERE N
74.4%, PC2 M oTHkH N 13.2%, L oTpkHik ]
87.6%, Ui H PO 411 P1 £ 2 [a] XUM At 37 H 8% 44
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5, fEIREE W6S . WSS Al W5C Xt PC1 Bk
K, MifE Iegs sk W3C Fl WI1C XF PC2 Tiikis K,
WSC X hike . 05 B G WU, W3C X2k
M F ALY HUR, WIC X &HFALE Y R
B, X 3 MG IR A B B AN R ZE N
Wi S HAT Y, P14 b 35 B2k & Wi 1
FEHER, 5 Eik GC-MS 45 P1 41 rh B8 FiG
WS o 2 R —3.

gha T HTHL, PO 4LR P1 MRS
25 57 FEARIUAE J5 A IS 53 LA S eI R s 1 218
SEWIE E XS Liu SO0 T 5 A R A S URIE
ST AR WS HT A R AR, BTN DAP
LRI DAP B &F R AEE A FAFE
A2 PE, URIN DAP S5 09T B SR HAA vk
BRAAER . ARAEFIE S, BAFEENFEE.

PC2 (13.2%)

5 MEAMBETFEIMITNER

PC2 (13.2%)

3 Wi

YE R —Fh B g P KR, BERR—EL
RWZ K EEZ, BOAFRELNN
PN RN T AR TR A SR i P
iho CAMBIR LB, BRI &R w5
LR BEIR T 2 18X — I . AR A e s e
B AL ) R R BT TP AN S DAP SRR K I
G218 BRI RE, i R X FP AR E#N FE DAP 1Y
T A B Tl RE 0 AR R, 1 HA BT
RS A SRR ATE P R, FRAT ik
FRUSIN DAP 2 H F R, WEHX T E
TR R Wl FE R sg ), S5 R, AET X
HR4L, #M 7T 400 mg/L DAP Ji AU 455 T H &R
WRBEFM, SECSESE TR, meEsEmnT
W H i 2 W= i . Roca-mesa 26V Barbosa
SELALET 7Y FL A SR K B AR AR T R RE I 2
R WK, HATIN AT DAP AI LIE M iRtk
TR KR BWAROTEZ—. #E—2Hh,
#hFE DAP 5 B BRI & T P A 45 2R
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Figure 5 The Principal component analysis results of the electronic nose of the two groups of samples. A:

Score plots. B: Loading analysis plots.
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A TR T R 2 RN T RE LU 91 38 e 0 R A A 2 A ()
BEM EF(E 3), P AR . KRR
GATRYY W RE TR K TH AR, X R UIAM 52 DAP figiff
TEEREXT A BRI b A R i — 2R,
AT REER AR KD T A I ik Jo v IR 00 B i Y
e, L T A BRI & BEPERE , Su S50
1) T AR UE SRRl 45 2R

Wang EPIE5E & BLES I DAP 425 T #d
WP EEYIRE, AW RBERI DAP
SR A A A XU A R AR R RE R >R T GC-MS
K4S & L 7 S B R B (3R 4 AL 5) FRECT R
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PIF R AR —2 Nk, FATUCHTE & B
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JFC L 1 AR IXUR i J5

4 Z

(1) #M3E 400 mg/L i) DAP A] L 45 5 11 & 51
WA TR, A D) 0] e T 3R iy 22 1 1Y) T

(2) #h7t DAP J& 0 E A LI o e AR vk HLiE
HIEW, SREEM RS REIEAL, BT
DR B SE R o [RIAS, TR L R A R R A4 288 B o3
SRS RN, T T A AR RAS A
REMMIEA, ot T A AR 0 KUK A1 S
JEME . R, #h 78 DAP T B A S8 2 A
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THLRBE ARG AR E 2B LT R TR, )]
BEAS [R) 2R R R Ab 78 07 200 s sl I i 7
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