$39% H2 M
20204 3 H

C S AN

Journal of Huazhong Agricultural University

Vol.39 No.2
Mar. 2020,112~121

WA e, BUAR PR FLAF I L 45 2 B O 2O S Rl 7 A 2R A A SR THE R M LA S i [ AR ARl K 2R 2R, 2020,39(2) ( 112-121.

DOI:10.13300/j.cnki.hnlkxb.2020.02.015

FRAANAHMBEEREARTERER TR

A1

BR e, BLAR B LB, KA IR R =, B BBk, W B

P REY KR FLRAFHARFR, KR 430070

mE

DL LA 7P AR R O JRURH R 4 WA 7 A SR S R, BT XU BT ol TSR TR A -

[T R A A RS 0 3 T 3% 1 R A8V A i v L R o L RS TR R o R R R B R A R A R R R
FRAT FIRALAE AR A R MR . 25 R R B O TG A SR T 109 28 2 R R R A Ak ey BT L 8 TR TR AR T 5 R R TR AR
DRV 22 S8 5 8 i TR TR 2R 5 R R A SR T XU A 30, XU 78 A0 7R K5 SR R AT L T8 T3S T R R o R S T 1 &
B B R R A4S N 43,24 F1 31 B, BLA R MBI 18.67.7.73 F 14.33 pg/ml; G R HE HBT R L %
T R e R A B T R 400 R 31.58 %0 .24 15 Y6 F1 67.40 Y0 » 9 R4 A R A A B BT, Ve LBV % 2
FT R i AL B S A T SR A SR R 2 B R /N Ve R R R R AR S O B R AE 90X L |
H G R ] O PR O B AN A SR A R 4 R P A B R T R T A e R O R U R A R R R

4 it BT

K WA OER EaRT RN BMRIEARE; BIRAE; T8 HSSPME-GC-MS

mESERS TS 255.3 SHEFRIRED A

T & F Z M iR R s TR S Y
PEW T, RS2 T IH 28 38 WOl . 2 il 288 ) 4% 855 oD AR
Ay R EE AR R E K B KR R 7T
PRAL S, SR T Al 2 R S XU B IR IR T R ™
FEARRNY AR MR & R R IR
WRIZ WL E . A TG 2 RIS TR A
KRR 500 R SR T 09 R SR Rl SR Y A B
REERN ZEEMERARTNEA. BT
P/ A 0 T e SR B XU RN R A B R A
T B B B Hl O B8 Al 3 52 A 9 365 07 XU IR S SR
JoT s B 5 AR TR O SR B S e B X

LI R OB R O X A E R
M EARES MR PR R & B SR
38 1 A% 8 AR TR 7 3R B TGS T A X SR i
B K, MEERTEBRARE ST ERE
WR T — 8 BRI B m T SR 0 KU B SR SR 1Y
FEYT FLE R A i s WA RN AR AR
I o e AKCHRRE 5T 2 AUE 5 e B e TR RS TR A B T

W H BT 2019-09-22

NEHRS

1000-2421(2020)02-0112-10

BB T e AR LA R F RGPk .
i TR A TR PR R IR R IR AT L R T AAL B X SR
PR R, B 2 TR R R AR
A R B SY . B 2R S B oY R B
T AL, 3 2 A R R B Ok
A 1 AL B A AR R Ll A B A X R R R
WS/ . 9 LA RIESE & R 400 MPa it R HE AL B
A 55 - Ml O B8 B A T O B R (R BB A5 R
UEINOEAYSE Sy I i B TN OR 0 AR 8
=,

A LA IR E A R AR 4 R
FH T 25 - [ A A% BR-SOR 0 350 3% 36 R (HS-
SPME-GC-MS) #£ 5% E [C 2% B IR 157 R 2% 8 X Al
A ERE AR LA R, 25 A T R
ARUIRESE 2 RS 72U BB E SRR AR
HSHEWSENES IR T M E HRE S
TR TR T AR TS b 04 728 Ak o LA SR i e R T
WEGE WA T AR ES%,

HEWH . EREAHZI R E S LH(2017YFD0400701-2) 3 #4648 £ AR B1H & 5 & K30 H (2018 ABA072) 5 £e il K2 [ £ A8 3 4

(2662018]C018)

WA e A+ A2 AR BFSE 7 1) SR 85 0 T B 7. E-mail: 15926229191@163.com
WAEMEA . S, T BB, A5 1 BRI T &P K. E-mail: wanfenghu@mail.hzau.edu.cn



% 2

WRiE 45 . 8B 7 SO0 B AR A R E R AR O 15

113

1 #RlE7I&

1.1 #HR5RF

T 55 T FH 104 5 Al f YR 7 V48 R L B A
Fedh , B HFH (Passi flora edulia Sims) F IR T 7
TR A b

L G (BETE /1 500 U/mg) 5% SO, ok i b
#E i (HPLC = 98%) ., Bl 2% & Fr #E i (HPLC =
98 %) T Hz bR M S (HPLC==98%) \ % B iy b
it (HPLC==98 %) Al 2 2 br i (HPLC=98%) .
Py s Z bR e i (HPLC =98 %) , B iR (o i %) b
VR A YRR AT BR AN W B (5 ) L O (8
9% ,Fisher Chemical 23 A ; 25 Ul S AL 81 Frd5
i S Al AR50 249 0 43 4l [ 24 48 R 25K ) A BR
OS] AR IR £ e nt 8 A BR A A S I )
& OMBHR AR AT .

12 UFHEE

€2695 [ OBAR B35, 56 [F Waters 24wl s DF-
101S & P IR B g 7 4 8, DL ST T 4R
A B ) 5 [ A B A T A (T gh R ZE T4l . 1
T2 52 B BB A7 BR 2 A1 50/30 pm DVB/
CAR on PDMS ZE 0k, b 22 3% 52 30 BB Iy A
BN A5 6890N A AH @ % 4%, 25 B % $E & A Al
5975B BT AY , 36 B ZHE A8 A R ; FOX4000 H T 5,
2 E B R BT AL A BR A | 5 Avanti J-E £ &
ARG AL, 1 DL 5 & PR IR R A BR S
1.3 KEH*E

D E &R E A R 0dl . Of At
TBUHIT B 9 Al o 22 0 6 T Uk L 2 B R R AR TE AL A, R
T, GV AL BRSPS I B-ER WK B bR R AT,
QEFRI PO & F R ATk e LR EH
METT LR BT, PR P AL R AT . QWA A
AR AR T AR 85 ¢ 15 M A
IR G 45 /T,

2) RN B R A A KR E A B, X R AL
PR U PSR BT R = R R BRI R AT RUR ) T
FRAEST AT o KRB DY 8 43 S SR VAN (OF ) Fi2E
PRIEM G 22D 2 5. R 6 438 L bs B2
U (ORFAER; QI F R ORMM:; @
W s © W20 ©JF & W2 HEAT IR .

3) ) FH 00 25 - [ AH B A€ -0 AH (8 3% - T 3% (HS-
SPME-GC-MS) £ R X EA Al A & R 2 G R 5K
PE RS SE AT 8 1 5 R i AT . O SR T 25 - ] AH £

# (HS-SPME)H AR ZE WM A & R 2 G R h &
A, BRERE IR R A 10 mL & & Rt
T 40 mL Tz AR il in A 2 g EALEAFN 25
pL R 1 000 53 Ol (N BR 9D » 36 1 35 25
5 AL (50/30 pm DVB/CAR/PDMS, 2 cm.,
Stableflex) , EHi iR & 45 °C , EAriF[E] 15 min; 14
SEUT HE RIS B R R T0T 25 S5 AR I, A L
45 °C , ZETAF[E] 40 min; ARG R 5, 7E GC D
fEHT 10 min, @& & SAH A% - Bk (GC-MS) £ I
. SIS A5 HP-5MS(30 m X 0.25
mm X 0.25 pm) , BN A AR HE 1 mL/min, i
FEFREE 250 °C L ZE SR AESERE F#AT 10 min, K ip
TCA3 R HERE s IR IR 40 ‘CARHF 3 min, L3 °C/min
T+ 160 CA£4F 2 min, UL 8 C/min J} %220 °C
PR4F 3 min, Ui S5« 8-k 4% 1R EE 250 °C,
B IR 230 °C, DUBRFFIREE 150 °C L, B Fk X
EL #FRE & 70 eV, Ji s F 35~350 AMU, @F
AT I M S AT . BN O A R
B AN Y A B @35 I, 2 FH A (65 -
J - AL A AT 43 B 4 %€ . A L NISTO5a
J T L 45 SCHRC 16 34T N T g B . i e 75 <
125 Bk 2% B4 92 B N AR Ik AT 2 B 40 A, SR 15
BAER TSI 1 & &8 (C), I 45 & HE b 3 (5
(T THREAERNEG EEE (OAV),

FERAMER SRS O & = (B 1 AL/ PN s 06 T
BO X NbRY & it .

OAV =C/T

Krp,C R MERSN & 5, pg/Ls T A
W B AE . pg/ L,

O R F S HOR D 4 HE R M Aoy
B 6 mL SAR A FRE A LI T 10 mL 5
LRz, % H5, BT A sh s a b, R,
SRS B INFE IR 35 °C L IR E 500 r/min,
FEASRE IS ] K 1200 s LA TR 28 SR 3
AL 150 mL/min; dE ST 4 000 pL, 7 45
JE 2 500 pl/ss TESTEFR BE 45 °C L 13 58 #F SR
4 000 pLsAREUATE] 120 5 FE A [E] 300 s,

5) ) FH 5 BB 3% (CHPLC) 3 I 5E 5 fh B &
REGRITTMECEY T, OERE &M Ag-
lent C18 A3 4 (250.0 mm X 4.6 mm,5.0 um) , i
A A N H OB, Wsh A B b K-H R (IR B
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o Al R R R

%39 &

999 + 1), AR E 1.0 mL/min, HiR 25 °C, #heE &
20 pL AP R AP KA 210 nm, HA0A I ik K
#7210 nm, QWEMEF:0 min, A F 90%.,B A
10% ;0~7 min, A i 90% ~88% ;7~24 min, A N
88 % ~44% 3;24~40 min, A Jg 44 % ~41% ;40~48
min, A i 41% ~20% ;48 ~50 min. A N 20% ~
10%350~55 min, A i 10% ~50% ; B i sh AH R 4
AMRZAH A+B=100%., O FE 5 AL B, 0.45
pm U8 MR IR S B ERE . @ AR LRI A . 7R
FE S TR E RSN . L 3 Rk B AR A b UE

W, HERE 20 pl s T2 AR MR
6) HoAth FE AL A5 A5 I € . O Al 2 B2 FE : NaOH
=1

Table 1

PR EVE R BT R s @ pH: pH 3T BRI 52 s O ) %
P [ TE 9« TR0 0 5 10 7 5 @O SR - R A7) &
WE G HTERE R s © BBy - R AR AR 32 00 5 , LA
BB TR MARMEN;© Ve RHA 2.6- Gk Bk
FE s OFF R R FH R & CLE 68 30 I 22 s @ 7K i #
O >R ] NaNO,-ALNO,) , H 00 &

2 HERESMH

21 HHMBEERESRITHXKEESSHF

e HUTT FEBR LA AR DR 28 AR 3 R AU DL
R R VIR 3 ik ok, X W T A SR A A SR i
B VAT o FRIEXUBRZE G i L3R 1

FRFEAXTHHMBEERE S RTHRFERK

Characteristic flavor of compound juice of grapefruit and Passiflora edulis Sims with different sterilization methods

5 4 R Sample name

FEHE KUK Characteristic flavor

KA R
Unsterilized juice
BRI
Pasteurized juice
AT
UHP juice

AR W RO R BRI B LIS b 2 R R AR Z AN E L A B A B R AL B R Very slight bitter taste.
obvious and moderate sour and sweet taste; cooking smell is non-existent, with obvious grass and flower smell
R T T BRI ELE P A R ZE B R LR SRR L JE A R IR Slight bitter taste,obvious and moder-
ate sour and sweet taste; with obvious cooking smell,grass smell and slight flower smell

A AR R FR ET I LIS P ZE AR R AR Z R B A Y FLOR RIAEF R Very slight bitter taste,

obvious and moderate sour and sweet taste; cooking smell is non-existent, with obvious grass and flower smell

R 6 358 b B 1 X AN [) 25 T 5 3R WA

e SR AL A AT BEAT KUK 35 T4 E 20 B 25 2R LI 1.

AL AT DL R L 2 bR ) R vk R R R

S AN R 5 T RS T A B 8 R R 8 2 R B
—m— £AR T Unsterilized juice

—o— DGR Pasteurized juice
—a— HEEABE T UHP juice

Ao
Sourness
/'6\\
/5 -
) iﬁ%‘ﬁi o 4 Fifuk
ooking flavor ¢ | Sweetness
LEER L > IR

Floral aroma "~ Bitterness

HEIK

Grassy

Bl AERXEFXATHHBEERES

KRR EF EEEEE S

Fig.1 Characteristic flavor profile analysis of compound
juice of grapefruit and Passiflora edulis

Sims with different sterilization methods

TEBWAT PTG & R X A e R E &
ST 08 XU 52 10 35 /1N, A 7 R R 7 48 IR 34 R 4 Bk
HHFE
22 BERABFMBEEREXNHHEETRESRE
HEEERSMEMES ST

it GC-MS Kl oR 28 T T B DA B T A
A T T PP R R i LR 2. B
i SRS I Y 68 A MR Ay A R AR TR 43 Fi
EL BRIV 24 B, 8 8 e AR TR T 31 A, L8 1 4%
W)k 18.67.7.37 1 14.33 pg/mL., BRAHEITNE
SR E 2, B i TR (60.51%) . #
L ECR R R A A A R A S SR T B B R TR R
MR, [ EG S T IR 8 e S T e il e R B A R
T AR S5 1 5 e EAR S BT N T

DREFIRYT . KA 0248 &Ml i
%, 0 14.01 pg/mL; B R W G @29 i /> 12
Fv, B LD 67.40 %0 . FF AL Ar Y 4 Fhosi b & 0, H
o 5L AR A IR 9 S A T o8 A s R R OR T
A B S IR O D 5 R, B D 34480, F R
BLATH A RS2 1 Fh . BRI, L IROR
R i R B,

2) BERYIT ., RIS TE T 00 2845 & PR B4 i
%, 0.82 pg/ml; U IR IS T T 09 T 28 & 4 o2 ok
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A1 R SR .25 %0 M Em R AR IR ERY
> 3 Bl SR 2.31%, TR RAFEESE,
L IR P 5 T 7 i B 3 10 s R i /R R
BRI BB A R B IR TR R LR
ERA M AF S BOREAA RS S
TN 37.68 %0, i M i R A BN LA iR LA
R,

3) BRI, R RS T T B R R M
8%, R 1.00 pg/mL, M8 A B $5 & PR o
it B TF 79.96 %6 5 B GO BA T 1 BE 2S5 & 1 143 8L
A1 R, AR A TR 70 %, e IR A B
I WD, 2-2 O RE R O BE I IR O B
I 5 e A B T R IR IE S BT A% L BTG OE O
FU 2, 4- R IR O i, G o O A B TR 1 B R AN

WA IE O R R R

4) BRIEYIIT . B AR TR AL BT L T 2 4 R
B3 BB A BT 0 Bl 5 12 PR TR A B S B
AR D 58,480 . R BRI K%
HATS N By < = e W | & R 2 5 2R
Al 16,460, Hb TIROFERAH R
SR ZLA IR A B E R & R 7771 %,
g TR AL BRSBTS R QTR SR DT R R 2
W7 P e B A M A A R AR R AR
W EE sy 2

5) WA HBEE R KAL) R, 2R
2K | Pt 28 R W 2R A% R Ak I i B IR AN
E N TSN A Sy s SO NI R HNERCE SRS S
{14 7 TR E A

R2 FRAFEAXTHHEERESRTHELENSINFMENSE

Table 2 Species and content of volatile components in compound juice of grapefruit and Passiflora edulis

Sims with different sterilization methods

AR R

¥ R Ve oy & i/ (pg/mL)

Content of volatile components

Name of aroma substance R MR BEERET
Unsterilized juice Pasteurized juice UHP juice

#& 2 Hydrocarbon
M5 d-Limonene 2.160 — —
1,4-7+ 2 — 1,4-Cyclohexadiene 0.114 — —
SIS Terpinolene 0.035 — 0.037
IEC %t n-Hexane 0.750 —
75 R BR = BE A BE Hexamethyleyclotrisiloxane 0.223 — 0.665
%% Jfi Decene 0.215 — —
JUH BEFR DU A 4 B Octamethyl cyclotetrasiloxane 0.467 0.431 0.799
IR C BE Amyl cyclohexane — 0.016 0.060
WIS Cyclopentasiloxane 2.555 1.182 1.783
1E+ Z%¢ n-Dodecane 0.181 — 0.058
2 BE Cyclohexane 3.558 1.275 2.838
1IE+PU%E n-Tetradecane 0.062 — 0.054
+ U B R FR B A BE Tetradecamethyleycloheptasiloxane 2.986 1.165 2.233
a- NS o-Panasinsene 0.019 - —
5 A #8 J% Alloaromadendrene 0.026 — —
WA L Propyleyclopropane 0.256 0.373 —
1-H BE-2-9 FL-3A N BE 1-Methyl-2-octyl-cyclopropane 0.209 — —
IE+ /\ %t n-Octadecane 0.021 — 0.033
3.8- B+ —¥% 3,8-Dimethylundecanone 0.013 — —
i 2-3-+ DU cis-3-Tetradecene 0.075 — —
/N 3 JURE & %5¢ Octadecyleyclodisiloxane 0.088 — —
AFEIRE L e Octyl ethylene oxide — 0.014 0.021
I Piki Heptamethylene — — 0.215
7-H F-1-+—4% 7-Methyl-1-undecylene — — 0.132
T HFR 2 b Butyl cyclohexane — 0.112 0.207
2.4,6-=H I PifE 2,4,6-Trimethylheptane — — 0.018
i+ — %t Cyclododecane — — 0.037
B3¢ Aldehydes
g Cyclic aldehyde 0.180 — —
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£ 3R 2 Continued Table 2

VB A 7 B g/ L)
FERY RS R Content of volatile components
Name of aroma substance FAEIT MR R A
Unsterilized juice Pasteurized juice UHP juice
T Nonanal 0.034 0.358 0.239
24 Decanal 0.138 0.086 0.130
A -3-C M EE trans-3-Hexenal 0.472 0.345 —
i 2C-3-CL 45 B cis-3-Hexenal — — 0.415
22 Lily aldehyde — — 0.020
B2 2 Alcohols
2-2. ¥ 2 % 2-Ethyl-1-hexanol 0.084 — 0.310
J7 i EE Linalool 0.279 0.121 —
2 i Cyclohexanol 0.114 — 0.183
1E % n-Octanol 0.113 — —
IE 2 n-Hexanol - — 0.476
2,4- " H B IF 2 B 2,4-Dimethylcyclohexanol — — 0.031
W . Menthol — 0.016 —
AL SR EE Linalool oxide — 0.040 —
B} 2K Phenols
2,5-X(1,1-—. -
Z,Sflfis( (1 ,lfd?;%t}iftixy?{j%hcnol 0.014 B 0-100
BA 2 Ethers
T2 Dioctyl ether 0.028 — —
O i Hexyl amyl ether — 0.008 —
fiil 2% Ketone
1-(4-ZHE 2RI -3- T JE g s (4 HD - 0.015 B B
1-(4-Ethylphenyl) -3-methylpyrazol (4H)-one
2-H R IR L 2-Methyleyclopentanone — 0.168 —
4-H Fe-2-PEil 4-Methyl-2-heptanone — 0.283 —
4,6- " 3-2-Pifili] 4,6-Dimethyl-2-heptanone — 0.103 —
BE 2 Esters
2R 2 fif Hexyl acetate 0.019 — —
I'/2 £ W Ethyl butyrate 1.987 0.443 1.880
R HE Amyl formate 0.137 — —
C. 2 H fif Methyl hexanoate 0.039 — —
TR %Il Grape butyrate 0.164 0.059 0.321
C\ iR & BiF Ethyl caproate 0.503 — —
3-L B E L T R £l Ethyl 3-acetoxybutyrate 0.019 — —
3-¥HE 2 MR LM Ethyl 3-hydroxyhexanoate 0.095 — —
TERERR U 2. fif Tetraethyl orthosilicate 0.111 0.080 0.124
2 L TiE Ethyl acetate — 0.438 0.623
LTRI5HER Linalyl acetate — — 0.224
5-F k-2 FE-1H mg e — 0.225 -
5-Methyl-2-phenyl-dihydroindole
4% 5. % Dihydrocoumarin — 0.031 —
B Acids
1-H B 2 25 TR 1-Methylhexyl butyric acid — — 0.068
Hfth Others
1k BE Bl it 50 1- Acylsulfonyl chloride 0.008 — —
2,6- " HMIE 2,6-Diethylpyridine 0.053 — —
4-H Fe-2H-ZE H Mk I 4-Methyl-2H-benzopyran 0.024 - —

=" ER A . Note:“— "indicates none detected.

23 HHEERESRTHHEFESHAK OAV  WLFK 3, WEIWAEM. WM E&FREAERT P 12
BT A R A S R B RRAE A R B OAV FRIER TP BTE OAV KT 1, OAV Bm i A
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TROEE . CROBR . TRMMR NG, St D IRR
AL B R AR A AR 28 5 A AT A L 6 A, B
BB P TBEM ZR B T BT R
B 52.81 %0 ; 205k M i R R B AL 3L, SRR AR A SO 4y
AP 2 55 AL BERT AR E L 0> 7 LB 3 Rl Hob S
P T BRI B L R L8R AN R T R i 7 i b

F B TR 1.28% .,

24 BFEEMHSHH
XF HL - S 0 A5 1 & 18 BOHE R AT 32 L 4 B
(PCAY, MWK 2 AT &, £ 4 1 51 Bk R
x3

92.51% , EWLAT 2 TTHERE N 2,820, 2 D FE M5By 5T
kR Z MK 95.33 %6, d B EF X6 AS 8] 38 18 5 =R 5 Al
HARE G R RE R, 2 A F R A
WCRE Sl (R AR L . F T S R A T b IX A AR ) R
WHXTEAERITHAK, NEBS 1 EF. KR
PR RURE 5 R R B 4 A AE PCL>0 /g —fll, B [G
AW FE PCL<<0 1 —M, H7E B Ak bR 15 R R
PR TR B A L DA E B B 1 b BB R BR RE AR R
SEMAS A s N BB 2 K F . IR BT S5 R R W I
KA, 8 P AR BT 5 R R BT A B 22 5

FRFHAFXTHHEERESRHTBESTSUWRE OAV

Table 3 Characteristic aroma substances and OAV of compound juice of grapefruit and

Passiflora edulis Sims with different sterilization methods

OAV
1 2 BT (] .
(‘,haracte‘{rji‘:tﬁicéz:(fiﬂzubstance R {E;‘/(Ilg/l > AT B R A B v G AR T

Unsterilized juice Pasteurized juice UHP juice
StAA M Terpinolene 0.040 1.17 0.00 1.23
T/ Nonanal 0.001 34.00 358.00 239.00
%4 Decanal 0.030 4.60 2.87 4.37
[ -3-C i trans-3-Hexenal 0.020 23.60 17.25 0.00
MUEC-3-C 45 cis-3-Hexenal 0.020 0.00 0.00 20.75
F5 AR Linalool 0.030 9.30 4.03 0.00
1E¥ B n-Octanol 0.110 1.03 0.00 0.00
LFRE R Hexyl acetate 0.002 9.50 0.00 0.00
TR Z s Ethyl butyrate 0.001 1 987.00 443.00 1 880.00
R % BE Amyl formate 0.006 22.83 0.00 0.00
R H fig Methyl hexanoate 0.021 1.86 0.00 0.00
TR %l Grape butyrate 0.004 41.00 14.75 80.25
2. R g Ethyl caproate 0.001 503.00 0.00 0.00
LR &g Ethyl acetate 0.005 0.00 87.60 124.60
LR I5 RS Linalyl acetate 0.030 0.00 0.00 7.47

X 73 46%(=79 Discrimination index

0.020 ®ARZFH T Unsterilized juice

® i LA TE UHP juice
0.015F A IR Pasteurized juice

s 0.010F
Q
©
o 0.005p
(ot}
&)
&  0.000F

-0.005}

-0.010

L 1 1 1 1 L
-0.08 -0.06 -0.04 -0.02 0.00 0.02 0.04

PC1(92.51%)
2 AEAFXEAFARATHHEERESRT
HEmERDHW
Fig.2 PCA of compound juice of grapefruit and Passiflora

edulis Sims with different sterilization methods

ZEA T BN TR R T B A B s R AT LA
PR P 4 B R M O A A T A SR R B SR I XL
W 177 A 1 R A% T X XU A1) 52 o) A X 552 /N
25 ARAFEARMNPHEERESR T hEE
MRESENHIN

1) B FG % T FHR /8 R A% T 0 2 SR i iy 26 )
FR AR, r 2 4 T PGSR T A5 B AR
SRR R 2 A B (P <C0.05) . 40 BT
[ 31.58% .24.15 % Fl 67.40 % o Aill Bz 5250 Fl 7 68 0
F X B R ) A R B T (P <20.05) 5 M R R
BT A A SRR 0 BB R R A R A R R RE
(P<C0.05) 4+ W T F&H 25.06 % F1 53.30% , {H T ¢
T 50 UL LG % R A /0N . il R 5 A R A R G
WAL (P=>0.05), R, G A% T 0 1 2 4y I e O
PR 1 R e R AR B BB G M A B DA T
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4 TEAFREAXTHHEEREART P MBEYRNEE
Table 4 Contents of six phenolic substances in compound juice of grapefruit and

Passiflora edulis Sims with different sterilization methods

1y 2 5 #8: / (pg/mL) Contents of phenolic compounds

Name of phenolic substance *%E‘(f . E[I‘%%E“f ﬁﬁﬁ% EH+
Unsterilized juice Pasteurized juice UHT juice

MiEER Caffeic acid 12.8740.15b 11.98-+0.02a 12.2940.39b
F#RR Ferulaic acid 18.08+0.04a 12.37+0.08¢c 13.55+0.02b
il #F Naringin 189.10+1.54b 226.6946.92a 190.55-+0.18b
X Eriodictyol 12.134+0.10a 9.2040.03¢ 10.4940.02b
Hli ¢ % Naringenin 2.27+0.05a 0.74+0.05¢ 1.0640.04b
#7155 2 Limonin 11.1840.14b 11.6240.07a 11.4540.05a

2) K 5 325 1 SF- 5 A TR AR AR IR 25 107.10 %6, RSD 7 0.57 %6~ 1.34 %6 , & B I 7 5 e 1
. BRI R T R R I R R 3 ANARTR] ATEE L AF G e AR (8 k0 K
WL MR B ARERW B RE R IE 3 k31 2.6 HMEAERNESER
S E A 5] WA R AR X A o G 22 . A 5 AT L, 6 k6 fron . ARAE T AT M E FRES
Tl 2 AL & 9 69 25 0 AR [0 S 91,3000 ~ it R an i vk R M AR T R R e (P>
FR5 6 FMENRYRETFHMARLUENENIRERE

Table 5 Average recovery of standard addition and RSD of six phenolic substances

P Nt/ (pg/mL) SER AR R/ % AHXS 8 O 22/ 4
k&% Compounds . s
Additive amount Average recovery of standard addition RSD
44.00
W e 110.00 98.56 1.13
Caffeic acid 220.00
46.00
. 165.00 107.10 1.34
] 5 7R 230,00
Ferulaic acid .
52.00
. 130.00 91.30 0.57
ﬂﬂ&ﬁ 260.00
Naringin
34.00
85.00 106.18 0.89
g, . . .
T B 170.00
Eriodictyol
36.00
90.00 105.72 0.95
M&? 180.00
Naringenin
28.00
Frg s & 70.00 106.51 1.12
Limonin 140.00
x6 ARFREAARXTHHEEREARTHELER
Table 6 Physicochemical index of compound juice of grapefruit and Passiflora edulis
Sims with different sterilization methods
A R/ ARV BT / AL
N . | ENLCY .
B 5 2 B/ % FbE/ (mg/g) Ve/ B/ (mg/mL) (mg/mL) (mg/mL) H R/ %
mg/mL
Sample name Total soluble Fructose (mg/mlL) Total phenols (‘,tg, 'd Water soluble p Titrable
solids e ac flavone acidity
ZERT 11.750+ 36.892+ 0.653 =+ 0.732+ 3.811+ 0.300+ 4910 0.891+
3.210a
Unsterilized juice 0.010a 0.060a 0.004a 0.006a 0.030a 0.006a 0.011a
o R R A BT 11.760+ 36.881+ 0.624+ 0.672+ 3.801+ 0.302+ 3913 0.813+
UHP juice 0.020a 0.060a 0.007b 0.070b 0.020a 0.003a : @ 0.017¢
BRI 11.740+ 36.872+ 0.461+ 0.494+ 3.130+ 0.281+ 4911 0.848+
3.211a

Pasteurized juice 0.010a 0.080a 0.004c¢ 0.006¢ 0.040b 0.003b 0.013b




% 2

WRiE 45 . 8B 7 SO0 B AR A R E R AR O 15 119

0.05), EICARAAEFESRITH Ve Bl A7
1R 2 R B s (P <20.05) , 28 S8 29% .32 %
116 Y0 7K ¥ M 0 T 7 o W TR R T R R R A PR
Ve R A R AR B 90 %0 LA b LR R S K
P v B JC ] AR Ak (P >>0.05) . Rk, B AL
febrok A L B IR T X S Ml E A R E A R AR
ban- AL NN
3
B S AR VA SR T B AR bR L A R
AR R 2 2 B % . RE R I TR EE
AT 9 A3 A A T I A 2 S W R T
JETT A G A 5T 6 R R R KR T
VA 2 AR TR T AT RO 5 8T T . R BB RO B
T 1) 28 28 R R I 0 R 6 PR R 5 R R R B T
S AR E /N, Zhang S5 F 58 & B, A B EL I
AR i 2 TR e SR XU B 4 0 R e 1 2R
(E)-B-% 8 . (E)-2-T- 4 AT 12 £ g 55 f fif A 2R
B TR, B, 8 R B A 4 4 Hh P
B R A DB 5T T A R SRR A R A
fief b B v A S I AR A R — Y, E
it GC-MS #F 58 & B, 4o B FC 2% T O 8 TR % T
SR AN E A R AR E S, AR
BRI TE A AR A L R R R, v B IR OR B T 1
VERAME AT T BE 60.51 %0, 1 i He 28 BV 19 5 % 1
Ay TR 21.84 %, 1 B B ER S B o SR T 19 4 A 1
PR S PG T AL B S R 2R i K
R T B M ER 2R R A AR S R &
B FESY R, BRI R L B R R o
B, TEEMEEEMEE 1.29 3 F 3.20, FHUIH
AL ARG B — 25 R R A A A
W BT SRR R W IR I — B RAGT
M E B RE AR E SRR
SO S ) I i AR ARG AE R X B S STk B R K
FL T S 40 AT BB 5 A i X — R B . ARG L
B8 F2 53 o B 2 SR B L B GRS TR R A A R
I G SR I AU 2 i 5, B 48 e 1 R XUBR L B
il B4 ER A T T 55 R A BT RDEE w8 R R B8 T T o7 4
X4, FLERBLT @t B S B IR R T T O &
ek IR B S BT R T A KUK 22 5L S5 R R B IROR
PRV 7 A AR yH AR 2 i 8 KL 1 UHT 7 5 R0t
R IE . Qiu 55575l 4 B F S FSE TR B LG
AT GEIINE B IR R L R Al e 5 AP T

it

YRR AR L S5 R R W] T S RS AR 4 M
P R RN T 07 3 af R E R PN A A SR

Z By Ry Bl e A AR S R T
BRI WNHERR B A BT B AR BB A
A YU S HUEAL BT PUR R R R R B
SAP T ST I I R I S A R 5 Al B R LA BT
PR AR W IR 0 PR A o AL LA b s R AR
BTSSR L L EC AR BRI 5 T A% T AR 2 5 2L
By 2 Wy Jo 5 e kb, {EL T TR B 1 25 I vl B KA
BT 2 IR 5 i T IR R R B R R
Th o 3 T FOR T WRAT T 3900 5 8 e TR A% N 2 )
B A 458 2R A X A5 /1N JHG e o e T vl B S JE
WAL T3Ah AR B CRBE Ve BT
PR K B L p H AT R A R R A AL 9 AR e
B Al A 2R A R B EAS A BT AR ST R
RO CICAR M Ve BB FIAT R IR & 2 2 3% PR
ST JUAT BT TR o T A TR 2 G R T Y B A
bR JC W A1

e P SR DR U A ) A B X RO T
A1 0 B R E Wy B A 5 DR SR AR . R R TRIE
SR i B O AT L R AR T AT T M R
B B AE BRI L N [ B 3k 38 40 ko i AR 2 A A
P 3l A 1 AR B SR I o A BB AR SR R R
ALERAT RS 8T AP Pl R
PR E AN 2R I 2% B P IO B R 8OR L A ) T —
ARG ARAE T 22 i i Al SRR ARG 26 8 TP
I
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Effects of sterilization methods on volatile components in compound juice
of grapefruit and Passiflora edulis Sims

CHEN Xuan,ZHU Linhu, KONG Mengjie,ZHANG Jiao, XU Xiaoyun,PAN Siyi, HU Wanfeng

College of Food Science and Technology , Huazhong Agricultural University sWuhan 430070,China

Abstract The compound juice of grapefruit and Passi flora edulis Sims was prepared by grapefruit
and Passi flora edulis Sims in Yulin of Guangxi.The compound juice was treated by pasteurization and
ultra-high pressure (UHP) sterilization, respectively. The effects of sterilization methods on volatile
components and physicochemical index of compound juice were compared by flavor profile analysis,elec-
tronic nose technology, HPLC and HS-SPME-GC-MS method. The results showed that:the cooking fla-
vor and bitterness of pasteurized juice changed obviously,and the flavor was quite different from that of
unsterilized juice;the flavor of UHP juice had no significant changes,which was similar to that of unster-
ilized juice.Forty-three, twenty-four and thirty-one volatile components were found in the compound juice
by non-sterilization, pasteurization and UHP sterilization, respectively; the total contents of volatile
components were 18.67,7.73 and 14.33 pg/mL,respectively;the contents of ferulic acid,eriodictyol and
naringin in pasteurized juice were decreased by 31.58%,24.15% and 67.40% ,respectively; the contents
of naringin of bitter compounds increased, while the content of V¢ and total phenol decreased significant-
ly; by UHP sterilization, the contents of phenolic substances had no significant change, the retention rate
of V¢, total phenol,citric acid and etc were all above 90%. Thus pasteurization had worse effect on the
volatile components in compound juice of grapefruit and Passi flora edulis Sims,while the original quali-
ty could be well preserved by UHP sterilization.

Keywords grapefruit; Passiflora edulis Sims; compound clarified juice; volatile components; ul-

tra-high pressure sterilization; pasteurization; electronic nose; HS-SPME-GC-MS
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