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T i 4 i (flavoniods) » A $E 4l B2 F (naringin) 57
KA (neohesperidin) , #1 J& # (poncirin) | 1§ J &
(tangeretin) \JI| [ B F (nobiletin) #fi} J¥ & (querce-
tin) A5 HC Al B e R R T A 6 R b
TR RY RN o e R AR e
Y ( triterpenoids ) B ZEMUY -
monoids) , H #7575 & (limonin) Al KK (nomi-
lin) & FEH Y Y, MG S 3 A R
TR ) B Al BT R R R K AROR Rl 2R
(Citrus grandis Osbeck) T & B &5, R G KK N
WM (C. paradisi Macf.) M ZE(C. unshiu Mar-
cow) B M 28 G5 (C. reticulata Blanco) it
(C. sinensis Osbeck) F13 18 Ff #2017,

R 7 BT 2% S B8 A% 51k AR A R Y AR Ak
Hb, BT A 2R FIAR 3 A5 1 55 o 23 5 | kS 2R S5 il o S A
SRR o 4 B RN A 25 RO AR R 55 B
FIHY RS R T 28 R 2 i T A A 25 1) —Fh
WG, EEG R E M A A h 55 155 8 ) i
17 T M R, o Bds Won AN 2017 AR RT = R
SRS TNBE A% 5.31 42, [A] HE 38 M8 2.19 % . K
97 3 ) A BOR AR 5 OM: 55 3h ) 9 T 3R AR
el 38 22, el pAg 2R ST it JoT KRG e o ™ i AR A 1 R G o
A A WA B 25T 1, A58 DL PR T 22
V- XA A A AR D S B Bl R B R R LG A3 B T
TE R 5 A S A R 9P A R S )
JBT 1% R T B R ) B ) AR A DL 4 7R UK i BT
ARG B 114 22 S5, O 42 0 3 48 2R Pl vp SR S i &2
e (8 S Hs S

1 #RlEIZ®

18 4 11 1

FEE PR GE T IXOE B AR BT A SR AE 6 a2
el Hh e 531 SR AR R A B 2Pl (C grandis Li-
angping pummelo) . MBI &b Bl 25 5 47 $k 3% K /)N
— B T U AL R S B A R
R 3 BRI B BRI R Y 2R LR L P L L 4 A7
PE45RAM 1AL, St 12 AN 525 40 0 B B 43 Bl
INEYHEL. THRKNEHER TG, A&
To DAFREN Y 5 200 R B T N /N0 WS A Ry 3
O3 s TE TR AN RE W8 R 55 (0 AR B, DA BT 1k 775 3y SR
Bz 20 (AL 45 AT €0)2 AR 40 J2) 0 0 SR E 710 M B
O35 s el T v 15 o S e P R s
BAMEBEIF AP E D EEH, T —80°C &#/FTF

11

TRAT o BRI = B 8] 35 20, Ak 2805 3% [ A5 (8

JZAGLZ
12 tRESSRF

P 45 & R W B4 o B g Ak R BR K
Na, SO, (g 3K T [ 24 42 P Al 22 150 A BR 2 7
) Ry oy A i Ah Hop R 2 O g Al R PR
T B FERUT Z B (methyl tert-butyl ether, MTBE)
L F Tedia 23 H] (Fairfield, OH, USA) ; HI F Il &
#8345 8 (retention index, RD Y C, ~ Cy, 1 H1 R 5
ek 3L F Supelco 2 #] (Bellefonte, PA, USA) ;
PR & T %E (chlorononane) #1 T g B li§ ( methyl
nonanoate) W & F Sigma 2y &) (St. Louis, MO,
USA) T M5 f (0 45 B4 % M 40y 5 s o B
K U5 LA B AH L A AR HE TR DL Liu %5 3% 1,

P R W 5 4 BB 43 A 9 54 HH 6¢ (dichlo-
romethane) . Z i Cacetonitrile) Jfy 4 i 4l , W) € F
Fisher chemical 2% &) (Fair Lawn, NJ, USA) ; H fiZ
(methanol) . — H . M ( dimethylsulfoxide) 2 43 #r
i, Wy 3K T ] 24 4 P AR 2 R A R | G =] 9D
W DR TR HEFE B T (naringin) AP T R (li-
monin) , # KA (nomilin) 4 3L F Sigma 2\ A,

1.3 #FERMYERRBENE

T3 g REB AP 15 mL 1 MTBE(E A
8697 pg A ILHEA 400 pg TR H R . R J5 K ik
BT FS60 # 7 I 75 Bk X (Fisher Scientific, Pitts-
burgh, PA, USA) t 20 1 h J& 8 A HLAR  OF
Jo/K Na, SO, BR K, 5 i 78752 19 A0 T 8 32 3
W ZARBIRE 1.4 mL*Y

K H GC-MS(TRACE GC Ultra GC 54 DSQ
II mass spectrometer, Thermo Fisher Scientific,
Waltham, MA, USA) #4745 % ¥ W B g K il .
i 1 pl, 3% 4 3 TRACE TR-5 MS #E
(30 mX 0.25 mm, 0.25 pm, Thermo Scientific,
Bellefonte, PA, USA)., # R KN & 4 & <
(99.999%) . 4% Wi He 50 + 1. fE ¥ B XL G N
1 mL/min, #EFE T, B 5 A% S 2 00 UL E 43 30l oy
250,260 #1 280 C, GC WFHRFEF W F .40 C {4
£ 3 min, 2R LA 3 °C/minfy i ETHE S 160 C Jf
RE 1 min ARG LEL 5 °C/min BHEETHEZ 200 C
A 1 min, i /5 L 8 C/min A9 £ FHiE =
240 °C JFHRE 3 min, MS WM . EICGL T %
dO B PR T &R 70 eV IEE FHEMBK,
i L m /2 45~400,
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540

i o A i R ) o A il ) R M R L U
[8] 13 Z& % (regression coefficients) | % 1F [ F (cor-
rection factor, CF) Fl & & & ¥ (quantifying ions,
QDL Liu %3 1, WA The H TR p-H i
I T d -y R0 I TR R, T2 PR TR T 4 53 A 48
PEW) 0T 1) B
1.4 SRR EENE

D FF A 3R A R AR 3 O 7 . 2% Li
G ITE I3 g TR T AR O A A KHS-1
HY [ A AE B (IKA , German) H7, $2 BUFF 82 35 & A
Wik, BL 50 mL 5 H B4 I 15 NG 3 e 4%
PRI L A 5301 B =5 e 4 AX (Eppendorf . Ger-
man) BIFF 2R AFHCEERZE 1 mL, &
0.22 pm WAL UEME AL U8 IS HEAT = ROBAH 435 (high
performance liquid chromatography, HPLC, Wa-
ters 1525 Binary HPLC pump, Waters 2996 photo-
diode Array Deteror, Waters 717 plus Autosampler) 5
W, A%tk C18 i+ (4.6 mm X150 mm,5 pm,
Agilent, USA), #FE5H 20 pLo DA Vg ¢ Vi =
0.4+ 0.6 FYFLSNAHZEATVRME - PR 1 mL/ min K
KN 210 nm. HER =

MBS IO I E . 1 g (I 3 @) IR
T HIRE SR A BLA 50 mL L P IA 10 mL
PR (Vg * Veggn =1 DD IRG . T FS60
TR 75 T e A (Fisher Scientific, USA) # 74 4 Bt
30 min, i 3§, BOIE W E A 2 10 mL, L1 mL £
0.22 pm g LU ME 1L U8 5 #E47 HPLC &, 354
Jy C18 it vEREm N 20 pL. KL (G sh M
A5 10% &I Gt 3h A B) #F 47 86 BEBEL. 0 ~
8 min,A 23%;8~15 min, A 23% ~65%;15~ 20
min,A 65% ~70%;20~21 min, A 70% ~23%;
21~25 min, A 23% . WA 1 mL/min, 5l K
285 nm, KLl & B
1.5 BEHAE

T AR SR R EE 44 B A R RIE = 0 Al 2R
S vy AR R A R o i AF Y 42 52 B2 6 AT TR AL AR
AR T R AT 23 45 & 10 0 R AT, Hrhox ) it
FI 00 %9 23, 1 53 58 4 A 42 52 a0 H T 90 2
PR X PR A D) BE ZZ TE W Fr . 9 I Bt 2 s A
F R YR, RGN E L,
1.6 HESH

MY B SIM A TIC A7 4 il £ 24 24 h
Xcalibur 5445 2], H AL #5035 7E Microsoft Excel H1

AT 43 M. Bl SAS (SAS Institute Inc., Cary,
NC,USA) #1725 & 2 ¥ 43 Canalysis of vari-
ance, ANOVA),

2 HEREGMH

21 2HEBEREATRIEMRESRELEDRN
=R

D PGSR T . s R L ) T A 5%
BEORMIE R S EBEERL PN E RSN
13 410.70 115 917.74 pg/g, B A B EMEZ ;1
T B AR W B R A PR B Y L
SRR 98.43% A 97.82% . KT 4R
5 AR, RIVEA AR 2 B S | S T O | B TR
KABARE ALY, TE 14 Fh BRI O T 2 s A
3 T Ll I L B BT M R AR TR S AR el R S
R B B T R R AR R A B I SR S, S A il
W5 B M AT SR X -1(7) . 8(10) AT —
J5-9-WE7E I 2 [R) G 0 3% M 22 S 40, Hofth 20 Fh 4
E TR 54 PR e SRS i & Y S TR
SRS (R D, 13 Pk Es 4 Fheas Sy
N CREEREERERAR LT SRR EST
TE AR R el RS, oAl 6 Fh 4 BT AR W 2 (A
TREWZR R D, WA ArERM - A H
SRR R SR 2 R E R Y R, T
TE 5 8 S Del SR S0 IE ok 45 A TR Bl SR S P i B
3Rk 12 968.74 Fl 15 351.04 pg/g.B- A A& &
Sy 210.75 1 254.66 pg/g. AT B X 5
EJIX 2 A ot o A4 R M T 1 L A A oy 2
T o d-H7 80 TE 5945 R0 IE R 15 4 B AR el SR s i
Fe g 43 50k 95.19 % H1 94.34 % 5 T B~ A 4 W) 43 )
4 1.55% 1 1.57%,

DM IRV T, AW 2 )
FE 305 FIIE A b 45 38 5 Pl SR s b i & = 4 Sl ok
177.16 F1 303.07 pg/g, BA BFEMEZE T BE K
PR B 2 Sk 1.30% 1 1.86% (£ 2), %
KETALIE 4 D2, BRS04 25 A% 2 il B2
P mE B S MG LS R 2 . FE 9 PP A5 KM .2 Fh
£ 2 0 B S L1 A TR 1 R W R 2 L 4
ol oA 345 A Bl 2R S rh S i 0 3 T R R R R A
AR el SRS A B I A AT o T R B
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Table 1 Monoterpenoid volatiles in peel oil of Liangping pummelo under normal cultivation
management and no cultivation management ng/g
¥ S b0 PR RE - R SRR
Volatiles T8 % e %02 No cultivation Normal cultivation D
RI* RIP management management
Bk # 2 Monoterpenes
oM F44%5 a-Thujene 931 931 A 1.57+0.01*% 1o
o JE M o-Pinene 938 939 35.4142.65 46.984-0.76* R
# M Camphene 956 953 0.810.01 1.3340.06 " R
%M Sabinene 979 976 5.9340.25 7.9540.12* T
B-JE M B-Pinene 982 980 45.0842.33 74.4741.69% R
B-H kM5 B-Myrcene 994 991 210.75+23.47 254.66+2.18" R
A7 M Pseudolimonene 1008 1004 / 1.484+0.11" T
o-7K frd# o-Phellandrene 1011 1005 5.1140.27 6.324+0.16" R
d-¥r 5K d-Limonene 1038 1031 12 968.744597.16 15 351.044-122.75* R
B-7K /-4 B-Phellandrene 1040 1031 2.5940.10" 2.2540.20 TU
Ji-B-% ¥y ¥ (Z)-B-Ocimene 1044 1 040 1.34+0.11 1.60£0.10" R
Z-p-% ¥4 (E)-p-Ocimene 1055 1050 47.5543.38 51.5740.54 R
y-ilii &4 4% v-Terpinene 1066 1062 0.7040.05 0.80+0.01" R
SRR Terpinolene 1090 1070 0.67+0.06 0.76+0.04 R
S Sum 13 324.694615.66 15 802.774122.85*
B {EEZ 2 Monoterpene alcohols
KA F M Sabinene hydrate 1079 1068 0.49+0.06 0.91+0.11* R
FEEE B-Linalool 1107 1098 9.0740.22 12.46+0.13" R
4-f M 4-Terpineol 1190 1177 0.2740.02 0.2840.01 R
-1l b 4 B a-Terpineol 1206 1189 3.9940.14 6.1840.15" R
T AEEE Nerol 1234 1228 16.160.26 " 14.3140.17 R
B-7 W B-Citronellol 1236 1228 0.6740.11 0.924+0.11"* R
-7 Fr i (Z)-Carveol 1 245 1229 1.7040.03 2.0340.08* R
FH I EE Geraniol 1261 1255 6.56+0.36 8.2540.12" R
XJ’I(D’S“O)%ﬁ*ﬁ’?’@ 1303 / 0.08-£0.01 0.09-0.01 T!
p-Mentha-1(7), 8(10)-dien-9-ol
B Sum 38.99+0.90 45.424+0.30"
B FEBEE 3 Monoterpene aldehydes
W Citronellal 1164 1153 1.504 0.10 2.0640.08* R
AL Neral 1251 1 240 11.24-+0.22 17.944+0.33* R
F M Geranial 1 281 1270 22.3640.45 39.57+1.10" R
A1 Sum 35.0940.48 59.57+1.30"
B FEEE 2 Monoterpene esters
L FRFFF MR Citronellyl acetate 1357 1354 0.93£0.05 0.930.30 R
IR AETE Neryl acetate 1 366 1 365 4.59+0.33" 2.36+0.15 R
LR FEM S Geranyl acetate 1385 1383 2.9840.10 3.1940.15 R
B Sum 8.50+0.47 % 6.4840.35
BES L ¥ ZE Monoterpene oxides
-5 485 B 4 Ak ) (Z)-Linalool oxide 1078 1074 1.2940.25 1.3340.10 R
R-F5 iR A ALY (E)-Linalool oxide 1093 1088 1.2140.14 1.2040.10 R
A7 4505 S AL (Z)-Limonene oxide 1143 1134 0.3140.18 0.330.19 R
K- ALY (E)-Limonene oxide 1148 1139 0.600.03 0.63+0.03 R
B Sum 3.4340.23 3.5040.10

BfEZ 570 Total monoterpenoids

13 410.704616.20

15 917.74+121.82"

D RI*:HE TR-5 MS BAE M LR BIEEG 2 RIVARBIEHOK B T NIST & 3) T 5Liu FFPUEL 1 TU-T A b 28 20 2 G
S 30 RUXE 5 R B 0 0 5 5 405 RO 5 0/ 2 A H 55 A 7 9L A O 4 1 B S 9 9 2
o] A B &2 R0 LY R (P <<0.05), F A, Note:1) RI*:Retention index on TR-5 MS column; 2)RI"; Retention index average

values from NIST library; 3) T":Corresponding to the equations of curves with T'- T'3 were obtained in TIC mode (italic) listed in Table 1 from

Liu et alt2!!

with significant difference compared with those in mutant type of Liangping pummelo (P<C0.05). The same as below.

; R:Compounds identified based on reference chemicals; 4) “/ ” shows undetected compound; 5) * :The volatiles in bitter-flavor mutant
p p
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Table 2 Sesquiterpenoid volatiles in peel oil of Liangping pummelo under normal cultivation
management and no cultivation management ;Lg/ g
. ’ﬁim ﬁﬁn ?M J‘_Eﬁﬁi”‘klﬂﬂ )
HE 5 VE ) e o S M TR
. R4 iR No cultivation Normal cultivation
Volatiles 1D
RI? RIY management management
& ¥ HE % 2 Sesquiterpenes
-1 & M5 0-Elemene 1338 1339 1.4740.03 1.6040.02* TS
B-HiFE M B-Elemene 1393 1391 1.8640.08* 0.97+0.01 T
£ 474 Caryophyllene 1424 1418 7.51£0.35" 5.870.50 R
o f1 774 a-Caryophyllene 1461 1454 1.5740.05* 1.40+0.02 R
KFMHH D Germacrene D 1487 1480 9.40+0.40 9.61+0.16 T2
A4 Valencene 1497 1491 6.6540.52* 5.424+0.04 R
H &K Elixene 1500 1471 2.03+0.03 2.65+0.03" T
o EWE M a-Farnesene 1508 1508 0.51+0.01 0.56+0.01" R
a- N2 o-Panasinsen 1525 1527 1.47+0.06 1.48-+0.01 T
S Sum 32.46+1.15" 29.5540.58
& Fi5E2 2 Sesquiterpene alcohols
KFMHIE D-4-BE Germacrene D-4-ol 1585 1574 / Trace T3
15 JE i Farnesol 1727 1722 24.8946.51 68.01+2.64" R
1 Sum 24.89+6.51 68.01+2.64"
& FEBE Z Sesquiterpene aldehydes
Y Je W Farnesal 1751 1735 0.4740.03 0.46+0.01 R
M Fl Sum 0.474+0.03 0.4640.01
& 3 F5BN 2 Sesquiterpene ketone
i KBl Nootkatone 1724 1 800 119.33433.17 205.06+7.50 " R

A Sum

fZ 53 S F0 Total sesquiterpenoids

119.33+33.17 205.06+7.50"

177.16 £40.57 303.07£7.65"

W0 MM H TS L o Tk WS 1 JE B RN A % T
4 5 B DU AR TE R 0 A IR el SR s b B TR
PSS MR EFIE Do NS KM D-4-
B EJEBEAEW A Z M JC B E S Kb R
B L B A B B R R SR s rh S A 3 MR
W) . 40 9 119.33 1 205.06 pg/g, Hili BiE R
P 5T 6% HE A5 430 R 0.88 %6 Fi 1,26 %%,

ARG R R MY T, AR ] 14 FhE
2R Y T AL . 4 PP 5 RhEESE 2 FRER
FEM 3 BRI (G- 3) . (AR 28 K& M W o i B
St 7 A5 SR Tl R I Rk A PR el SR S v Y AN
3R 36.86 F 51.04 pg/g. 43 0 o5 B E & PE Y
19 0.27% M1 0.31% . HPAL R -2-C M e 748 2R
el SR S e i) R B T OE R R A A I SR
T -3- 0 0 P 0 I L 3-CUM IE L LTREL TR L T R L TR
FURAY) 1 78 IEH 4 58 B AR LS iy & 23
3 T A R R,

ORI R Y. RIS H 13 K
2560 PR KW T, ARG 14 FPOELTE IR L9 B LIS
Fist 3 b LI T L3 D LA T L4 D A L9 A A
TG L2 b WG B L1 FP A R WS EE L1 R A 2R

i
i

Wil 4 FhEE5 RREE 2 FhR e 3 FPRJY) ., XFH b 45
Ty O 5 F b o ) T B AT TR L R 15 b
Yy 5T A E PR T RT RIS BIG JE LEX i R AT T %%
PR (R 3) . o MU BRI L KA 0 D-
A~ AN TE TE A 1 A B AR el SR S g A 1L Ay 5T
TR T B AR 2 P B SR e P L R AEAE

ST R V) TR IE W AR R A TR Bl A 2 Al SR
SRS RE IS 16 271.85 pg/g. 2 FE A B b
1,19 A, rb R AR S | S R L
(RN SY R S e SN R o A TP - s s
A E B AR B 4 PSR Pl (4 P il e 38 B R T AR
el R 9 5 AN B T 288 A 2 A DS T I R
LR Pl Y - Al o Sl R T A R B R 5 T L PR
(1= E S R Y 1 N e U = 8 S S R e
AR Z ) TC 25 S N S 25 )
JOE AR 2K i 28 SRR I i 2 ) B A O R OR B A
AR el SR S v A 0 R R T A R AR S

25 1,31 i IO T TR R B AR el R S eh
i B T A A R R Sy i, 21 R A
P Z [ TE R P22 5 AU 8 i o A 57 45 R el
TS B TR R RS
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Table 3 Non-terpenoid volatiles in peel oil of Liangping pummelo under normal cultivation
management and no cultivation management ;Lg/ g
g (nl] Xl e b 3 A5 7]
EZZH:%E\% 1’;;( i’g;( No citiation meiﬁu?tiafon FEHE T
Volatiles 1D
RI? RIY management management
EE 2 Alcohols
Jii-3- 2 475 BE (Z)-3-Hexenol 868 851 6.34+0.25 17.82+0.17" R
X -2-C M BE (E)-2-Hexenol 878 862 7.97+0.04 7.98+0.04 R
C. % Hexanol 881 867 4,3440.05 7.4640.23" R
FAHAEE Coniferyl alcohol 1761 1729 1.80£071 1.09£0.15 R
YA Sum 20.454-0.66 34.35+0.22"
B2 2 Aldehyde
3-C iM% 3-Hexenal 811 810n 3.2240.11 4.244£0.09" T’
C M Hexanal 812 800 1.10£0.29 0.6940.03 R
Z-2-BHMilE (E)-2-Hexenal 870 854 5.10+0.41" 3.20£0.56 R
24 % Decanal 1216 1204 0.2140.18 0.4040.01 R
2-T & 2-Dodecenal 1 480 1465 0.5340.42 0.8140.35 R
MF Sum 10.16+0.62 9.34+0.78
fi5 2 Esters
LR 2 fig Hexyl acetate 1022 1008 0.2540.11 0.964+0.05* R
TR fiE Hexyl butanoate 1197 1191 0.40+0.03 0.88+0.06" R
B Sum 0.65+0.14 1.854:0.01"
KEIEEZ MY Unknowns
KA 1 Unknown 1 1335 1.13+0.02 1.18+0.01" T
KA 2 Unknown 2 1677 3.2840.46 3.0640.08 T
KA 3 Unknown 3 1782 1.18£0.06 1.26£0.04 "
YA Sum 5.60+0.52 5.50+0.12
k5 F EF0 Total non-terpenoids 36.86+1.10 51.044-0.64*

22 EERAMBREHMELFEETRYRNZMN

A ZE R #) 3 b 3 Bk ) T A A B 2
(9 Ml B T DL R = 2 0 R A A R RN i
KA,

W1 BRI R Z A A AR T R R 5
AR T2 7 M M 2 oAl e H S & 137900
g/ g I I Ak A UL 1 R Y 8.33 fi%.
4 2 R B T AT 2R b RO A SR e SR S
RS43R4 683.25.22.66 Fl 6.58 pg/g. 437
S IE R R A FR AL P RS R Y 1.17.3.57 FN1.76
o HrP oA B AR AR e R S = A N S R R B
PE2E S, BEA T Y i R W) BT R R S A
T R A R R N R ARAE 7 A R R s
RN 8 919.57.268.49 Fl 161.72 ng/g. 53 5
SRR ARG PR R 1.19.1.62 F1 1,67
£ W E R TR 3 R A S A AR R
SEE M R R B 4y WO 479.66, 21,31 il 11.76
pg/ g o R IE B Ak 8 A AR b R SE Y 2,09, 4,10
236 f5 . EABEEER.
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15 111 {3 RS A, A SO A R A 111 6y - A 300 4
F100% . FEA T, BrEwH A # 45 N, Lot 66
Ns/NF 25 B & 34 N, 25~35 % B9
HH 49 N.36~45 B R AHE 22 N;46~55 %
MR 6 N, FEARSEAE 36 T I 2kl RS0y &
BEREAA R AR M )L AR S B N B A 3 )L R
A0,

RIS AE 45 2 K ULTT I 32 U8 A A 0 Ak
oot JOT O 1K 1 Al R S 1 42 52 B B A AT I 1 R T 1
K B2 5~9 40 NBEFE<<25 % .25~35 %,
36~45% B4 iy B9 4y Bk 51.0%6.56.5% .
66.7%346~55 B NBEXF 5~9 4052 JE B Ll ok
33.3%0 . XA A il JU Qi A1 A 3 fhv 5 A SR S ) 4 32
A T I T A AR it S D A1 P A 2R S 4 2 B 5~ 9 )
P NBERE A ASBEA 09 e 53 3 R 13.996.20.6 %
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The contents of main bitter compounds in Liangping pummelo under normal cultivation

management and no cultivation management ( P<0.05)

27.9%F 0% . AR — B B i 5T O 0 IR 38 O 5 119 Al
RSCEA TR aE . W3 2 3 0 i SR S Y 2
K BT, <25 B REIR 2 B 5~9 0 ANBE
Eb ik 53.0 %6, W 5 92 B A X A0 B A0 J5 O A0 B4 A
S S B (51.0%) 5 46 ~ 55 % BE Ak vh 3 52
5~94% B A BE ik 33.3% . 5% BE IR WL T S
o g A6 P9 Al 2R S 0 45 32 BE — B0 T 25~ 35 %M
36~45% BRI B 5~9 0By A RE 5 L 1
ik 38.4 % F1 55.6 %0 , AT3AIK T AH N BF A XA A
J5T O I A Al SR SR B2 A2 BE (43 R 56,6 06
66.7%) (£ 4),

LU BEAS R A7 M ARG S 5 R SR A7 AE 1 5 ok
Wy 5 B A TG 25 W A5, B4 L 8] o Bt AT O 1 K R B
R 7 4 ASAF S FEAR TR B e 3 531 Ry 20.6 %6
6.1% A.5%F 0% s MR A X B 5 WA 2 1
ANBEEHTE 25~35 % (4 69.4 % 09 AN R E5 5k ) B
KA 25) AR BB S <<25 % ABE(35.3%) 5 H
UL 3P NAY D BRI P o 8

TR, XoF 7K S B o £ £ Ty R A 3 1 B 2 9 B
SRR G PR A A3, 16 4 NMER B, <25 2 Al

25~35 B AREWITFE N 5 00y Eb 20 9ok 41.2%
F124.5% . 1 B 75 47 B A 6 AR fi D RE A AL,
36~45 % NBFHIARFEE 1 40,6 40 F1 7 20 B M 1
¥k 18.2% B Lb A A . T 46 ~55 % A HEXT
P A T B 3 15 B B 4 b (33.3 YO W43 Bk 4 .
FEBE 5~9 M HE A7 EL IR AE 4 AR IS R Y
He A5 435 R 70.6 % .75.6%6.59.0 % 1 50.1 % , £ B
H AR B,

SRS T R i 5 b SR I ) 42 A7 B 4 R R B B
AU 38 KT T R A DA L o N T
25 BB NBEREZ I 4 407 9 N BUh S R
(35.3%),25~35 S ANBERHEZE 3 40195 e
1 (26.5%0) 5 1M 36 ~45 % Fll 46 ~55 & AH#E 5 4
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AR P AR T A O 5 L 47 i )y 8 T 407 7 i 2 5 9 2
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Table 4  Investigation on the acceptability of aroma quality and bitter-flavor in pummelo %
SiH Ttem 6}2& LE % Age

Score <25 25~35 36~45 46~55 B Totally
1 2.0 5.1 0.0 33.3 3.6
2 3.9 0.0 0.0 0.0 2.7
3 23.5 12.8 16.7 0.0 10.0
4 19.6 25.6 16.7 33.3 6.3
7 W 5t A AT 4 Ay L Sz 4 57 g 5 23.5 30.8 33.3 33.3 18.9
Acceptability of pummelo with less aromas 6 9.8 15.4 11.1 0.0 21.7
7 11.8 7.7 11.1 0.0 13.5
8 2.0 0.0 5.6 0.0 13.5
9 3.9 2.6 5.6 0.0 9.9
5~9 51.0 56.5 66.7 33.3 54.9
1 33.3 35.9 44.4 0.0 35.2
2 21.6 15.4 0.0 33.3 16.2
3 17.6 23.1 16.7 33.3 19.8
T T 4 13.7 5.1 11.1 33.3 10.8
Acceptability of pummelo with less 5 2.0 7 5.6 0.0 4.5
aromas and more bitter compounds 6 2.0 7.7 5.6 0.0 4.5
7 2.0 2.6 5.6 0.0 2.7
8 2.0 0.0 11.1 0.0 2.7
9 5.9 2.6 0.0 0.0 3.6
5~9 13.9 20.6 27.9 0.0 19.8
1 9.8 7.7 5.6 0.0 8.1
2 7.8 12.8 0.0 33.3 9.0
3 11.8 23.1 22.2 0.0 17.1
7 R 0 ({5 e 1 17.6 17.9 16.7 33.3 18.0
Ty e S 0 i A 5 45 52 5 25.5 12.8 27.8 0.0 20.8

Acceptability of pummelo with less aromas.,

more bitter compounds, and healthy functions 6 15.7 o1 2.6 0-0 9.9
7 3.9 12.8 11.1 0.0 8.1
8 5.9 5.1 11.1 33.3 7.2
9 2.0 2.6 0.0 0.0 1.8
5~9 53.0 38.4 55.6 33.3 47.8
HER 5252 o 6 % 7 6 0 ) I 6 5 A 4 Good 35.3 69.4 63.6 50.0 56.8
How natural bitter compounds in i Bad 20.6 6.1 4.5 0.0 9.9
citrus fruits affect health J% No sense  44.1 24.5 31.8 50.0 33.3
1 5.9 2.0 18.2 0.0 6.3
2 2.9 6.1 0.0 0.0 3.6
3 8.8 12.2 9.1 16.7 10.8
4 11.8 4.1 13.6 33.3 9.9
of 7K TR R A i T 6 0 30 2 5 41.2 24.5 13.6 16.7 27.1
Expectation on healthy functions of fruits 6 8.8 16.3 18.2 16.7 14.4
7 5.9 18.4 18.2 16.7 14.4
8 8.8 8.2 4.5 0.0 7.2
9 5.9 8.2 4.5 0.0 6.3
5~9 70.6 75.6 59.0 50.1 69.4
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£ 3R 4 Continued Table 4

S i Age
i H Ttem

Score <25 25~35 36~45 46~55 BAK Totally
1 11.8 14.3 13.6 16.7 13.5
2 11.8 12.2 13.6 0.0 11.7
3 11.8 26.5 13.6 0.0 18.0
4 35.3 6.1 4.5 16.7 15.3
e g Al R 5 A9 457 B 5 2.9 16.3 22.7 50.0 15.4

Acceptability of bitter-flavor pummelo
6 8.8 12.2 4.5 0.0 9.0
7 8.8 6.1 13.6 0.0 8.1
8 5.9 6.1 0.0 16.7 5.4
9 2.9 0.0 13.6 0.0 3.6
5~9 29.3 40.7 54.4 66.7 41.5
1 2.9 4.1 9.1 0.0 4.5
2 0.0 14.3 0.0 16.7 7.2
3 20.6 18.4 13.6 0.0 17.1
4 14.7 8.2 4.5 0.0 9.0
A i (LR fedt ) il B A ) oty SR S ) 2 A2 B 5 29.4 12.2 18.2 16.7 19.0
Acceptability of bitter-flavor
. . 6 11.8 8.2 22.7 16.7 12.6
pummelo plus with health functions

7 2.9 14.3 4.5 33.3 9.9
8 14.7 14.3 9.1 0.0 12.6
9 2.9 6.1 18.2 16.7 8.1
5~9 61.7 55.1 72.7 83.4 62.2

pg/g A E R R TP R 1,19 5. BHaEEY

3 it it

B 5T 2 B L BV B R A 1Y T I O
A7 24 B 5 R ko A e 19 B W T IR S 25 L
FRERRS . SR RS 2 A B-H R AR E R
T AR CHIR S RUAE T A R R IE A
4 0.67 mg/kg™ . HEES 3 AL R EEA 2K
el %G Al A Bk &L T H O (R AR IR, AN 0. 28
mg/kg ", S Al 2 DL K A A 2 R SRR AE R
JrZ— . PEHTAARE 5P MORS il 5 9 2L il
BRAETR S . S U, ARSI & A R B-H B
A 0 I B AT BE R S BOR Y- il B AT S 2 A A A OR R
RITOR I 2 A

WA, 745 S Bl SR S0 b 5 A IR G JBORE OC B HE R
PEY) BT B o3 F0 B 4 IE R R AR, FE A ARG R SE
B AR Y b B A S BORE T B AR A T
Jt e 7o R A A O T 2 AR R
I AR AR S AT A R S5 5 T B 0 A )2 S A kL, DN
THARRYEY R N ST ' SRR TR TR IR
R B R e Y R T Al P A E A 16 271,85

TG AR 2 0 28 W I T A B 2R A I R I R AR B A
AR D] (1 SO Al b A R T AR A AR L.
H oM H RS CFE IE A% 15 % B bl SR 92 p & 80
1.57 pg/g) MR BER (1.48 pg/g) MK EFEM M D-4-
BEOR D E 78 R IR IO R . X RHARM
AR B PR 2 AT D P Ve R B AR
iR R RR W R ) AL R R L ) AR Ak
ViV

BE AN L 5 15 R 05 A8 AR el 4 20T A SR S L
FRE RS 3 R T N R T L B AT T e R A
JE A B DA B 0 28 A AT A R R R Y 7 i
Yy 8 2 v, LA M R ], B 43 0 oy 479.66,21.31
1176 g/ g, 43 B TE AR K5 B bl 2R 5 v iy
2.09.4.10 1 2.36 £% . Hi AFIER AR B
Ty R K A 5 R JER 0 B9 (8 4 1 R 20010 1.7
pg/g e R, 5 OE E R R R B R SE A
Bl 7/ SR el SR 50 A R ) R L e R Bk
I o N B D S 8 B P NI SR (U S
B R A R AR T 3 AT B
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T3 R Il rPoB (AR R I R I A AR ) AR
AT A A W BE K HE A AR A v i R A
T By vy 3R A B0 A T I 3G, 5 R ARG
AR My A 0T T R 3 O R A A R ORI K AR
HA R AR SRR . T B A 2 7E 2
LT L O — M 25 A T AR, T S R M
W B R R E R R —-FEH., —J
T 2 R Ay Aty SR S22 AT AR 286 2R 52 v SR B K 1% 5 AR
i BEA 2 A TR R 25 g — T, 7R AR SE Y
A B B, A H B 1 R A 0T o O e e 1, DAOE
B R A AR el ) A SR S A 8], G e e Y A
YAl AP AR A T R F R R IR 7 479.74 pg/g. SR
MY 32,63 £ . MIAE 5 K ARG R K 15 7 1Y 3
KA A& AR 25 pg/gt X R TE R M
1o ) A AT LS £ %) H 2 A

g b, 0 SR D v SR S A IR T TR AR HR L
B OR 0 A W6 e T e i R . AR
25 B X Aty SR ST A i O R AR S 1 9 2 4
ZREHEAT T ARG A A [ WY A 80 A ) 5 111
By b e RAF WS B 32 W A& 5l 46 ~55 %, HA
B D 3K TR R T 52 8 R I 98 51 S ), A K £ 8
4R FH I 2 8 2 e TR 5K, T BB ) i) 32 A 3 o
e 0 P i 20 AEL ER T A 32 U A 3 0 R A T R AR
AT R B AR A AR, WA REY,
— 7 TH i AT 0% P 8 R T 2 S X A R S 0 A R T
o A 1 A 255 R 0 A M HR 1 2 32 B v 5 A 1
ST W BB A I 0 15, N 28 R 5 R L 1Y) R R
TRRESO R 4 AN AR BEAY T B 3 X 6k [ B e B
7 WA i 0T {1 A S v P e R S ) 27 BE IR B .
— 5 T T B 3 T R ) O B R AR ) RE A R
AN R H O B A O A ) B 1 K SR B A 8 1 0 R
BE . LA<<25 % B 2R S 48] L %t i v il 2R S B A
R E N BN 29.3% LA 35.3% AN
SRy A AR R S R Y R AR IR W T X B K 4R Y
20.6 Y6 I N BTN R R 8K 5 R ) 5 B AR O
5 ik 44,1 % M N I8 I8 o) — J7 1, = 1K 70.6 %6
A X B 4 i ) e 1) 7K R B A B v B A L TR
R AR S, — BB T R Re, T4 2t
T A 2 BN XS R e R SE Y 29.3% R A B
61.7 Yo » X7 IR b JOT fi A0 A T O v %) Al SR S Y
ZEMN13.9 % T = 53.0%.,

IR A SO A o R R 7 AR P DROGS V 90 2 9 T S AT
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Changes of volatile and bitter compounds in fruit of Liangping

pummelo under two modes of orchard management

LIU Cuihua'?,ZHU Shiping®,XU Juan®

1.College o f Horticulture s Northwest A& F University sYangling 712100 ,China ;
2.College of Horticulture & Forestry Sciences/Ministry of Education Key Laboratory of
Horticulture Plant Biology , Huazhong Agricultural University ,Wuhan 430070,China ;
3.Institute o f Citrus ,Chinese Academy of Agricultural Sciences ,Chongqing 400712,China

Abstract To provide a scientific basis for revealing the differences in metabolites related to flavor
quality and improving fruit quality,Liangping pummelo fruits under normal cultivation management and
no cultivation management were used to compare and analyze their spectrum of volatile substance and
main bitter substances in the fruit with gas chromatography-mass spectrometry (GC-MS) and high-per-
formance liquid chromatography (HPLC). The results showed that the total monoterpenoids, total ses-
quiterpenoids, total non-terpenoids and total volatile compounds in Liangping pummelo fruit under no
cultivation management were significantly reduced compared with those in the fruits under normal culti-
vation management. However, the composition and content percentage of the main volatile compounds
remained stable. The content of naringin was significantly increased in the flavedo, albedo, segment
membrane and juice sacs of fruits under no cultivation management. The contents of limonin and nomilin
were also significantly higher in albedo,segment membrane and juice sacs of fruits under no cultivation
management. It is indicated that no cultivation management result in a decrease of the aroma and an in-
crease of bitterness in the fruit of Liangping pomelo. The quality of fresh food was greatly reduced,and
consumer acceptance was low. The economic benefits and land output values of orchard under no cultiva-
tion management caused by continuing rural-urban migration of middle-aged labor force can be improved
to some extent through the help from popular health propaganda of bitter compounds.

Keywords Liangping pummelo; fruit; volatiles; bitter compounds; orchard without cultivation

management
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