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Abstract: [Objective] The study aimed to investigate the difference of the functional components in-
cluding flavonoids, phenolic acids, coumarins, limonoids and volatile compounds in the different parts
of tissue of Guanxi pomelo fruits at three mature stages (immature, semi mature and mature).[Methods]
Guanxi pomelo fruit samples were harvested from September to November, 2020. The mature stages
were defined according to the peel color, that is: cyan was marked as immature, green to yellow as semi
mature, and yellow as mature stage, respectively. The fresh samples were cut into four parts and manual-
ly divided into flavedo, albedo, capsules, seeds and pulps. The juices were extracted by a household
juicer and filtered through four layers of fine cloth. The functional components including flavonoids,
phenolic acids, coumarins and limonoids were determined by ultra-high performance liquid chromatog-
raphy (UPLC) and the volatile compounds were detected by gas chromatography- mass spectrometry
combined with headspace solid-phase microextraction (HS-SPME-GC-MS) to detect the difference of
functional components in different parts of the fruits and at different mature stages. [Results]The con-
tents of four main flavonoids including naringin, rhoifolin, eriocitrin and neohesperidin in the fruits of

Guanxi pomelo decreased with maturity. Naringin was the most dominant flavonoid and decreased ob-

ks B#A:2021-12-24 1% HH#1:2022-04-30
EL2WE . fHEOR G5 8T & &L W _E 35 H (este2021jsex-lyjsAX0007) 5 4k A AT B Ay Ghlt D 7 b 4 R Ak 2R 4 % 03
(CARS-26) ; [ Z & S WA HHRIBTH (2019YFC1605604) 5 [F 5 Mz A gty 1F 407 it o7 22 4 U VP Al 2 5T (GIFP2019012 , GTFP2019043)
EE BT 0K L 7 A, EENFR ™ R S 2R LAE. Tel: 15095806201, E- mail: znianyy19@qq.com
*JB {5 1E3 Author for correspondence. Tel: 17725055870, E-mail : zhangyaohai@cric.cn



Fe 5K A e ANTE] AU B R ST RE R > (1 22 5 1043

servably with maturity. The contents of naringin in the flavedo, albedo, capsule, seed, pulp and juice
were in the ranges of 85.41%-89.28%, 94.65%-97.11%, 96.12%-97.18%, 88.41%-90.69%, 65.00%—
73.73% and 75.43%-79.42%, respectively. There was a notable difference of the total contents of phe-
nolic acid in the different parts of Guanxi pomelo fruits at the same mature stage in the order of flave-
do>seed > capsule >albedo>pulp>juice. The total contents of phenolic acid in the flavedo, albedo,
capsule, seed and juice at mature stage were higher than those at immature stage and the total content in
the pulp decreased gradually with maturity. The total amount of coumarin in the flavedo increased with
maturity, the total amount of coumarin in the albedo, juice and seed decreased with maturity and the to-
tal amount of coumarin in the pulp and capsule first increased and then decreased with maturity. The
contents of coumarin in the flavedo, albedo, capsule, seed, pulp and juice were in the ranges of 133.189—
397.775, 1.528-2.662, 7.589-15.673, 2.276-8.253, 3.110-4.574 and 0.745-1.679 mg - kg, respectively.
The limonoids in the seed were the most abundant. The contents of limonin, nomilin and obacunone in
the seed increased by 47.11%, 60.90% and 86.47%, respectively, at the maturity stage. The limonin and
nomilin in the flavedo, albedo, capsule, pulp and fruit juice decreased sharply during maturity. 51 kinds
of the volatile compounds were detected in the flavedo of Guanxi pomelo fruits at three mature stages
by GC-MS. Among them, 33, 27 and 43 kinds of compounds were identified at the three mature stages,
respectively. The total contents of volatile compound increased gradually as the fruits matured and they
were 7896.769, 8664.805 and 10380.399 ug- g, at three stages, respectively. There was significant dif-
ference in the functional components of the juice of the Guanxi pomelo fruits at three mature stages
based on principal component analysis. [Conclusion]The contents of the functional components in the
different parts of the Guanxi pomelo fruits varied with the fruit maturity. The most of the flavonoids,
phenolic acids, coumarins and limonoids showed a downward trend and a few showed an upward trend
with the extension of maturity. The contents of the functional components in the different parts of the
fruits were different at the same maturity stage. The contents of the flavonoids, phenolic acids and cou-
marins in the flavedo were higher than those in the other parts and the content of limonoids in the seed
was the highest. The total content of volatile compounds increased with the extension of the mature
stage. The study would provide a clew for comprehensive utilization of the functional components in
the fruits of Guanxi pomelo.
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Table 1 Sample information of Guanxi pomelo

Fre R Al A4 AR BIRG T SRR 8]

Number Variety name Repository number Picking date
1 Bt i LG0038 2020-09-15
5 Guanxi pomelo 2020-10-15
3 2020-11-15

E1 EMRHAAIEZE MR RE

Fig. 1 Samples of Guanxi pomelo fruits at different mature stages
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Table 2 The contents of flavonoids in Guanxi pomelo fruits at different mature stages (mg- kg"

AL Position kT B Mature stage iﬁifoﬁtﬁn @a%ngin iﬁle&sﬁridin ﬁi{fﬁﬁﬁ

E a0 FH 0 CR O Cyan (immature) 27.253+1.542 a 3317.24245.483a ND 409.273+5.426 b

Flavedo H 3 CERR O Green to yellow (semi mature)  22.447+0.127 b 2913.203£0.356b  ND 475.051%0.906 a
8 (RO Yellow (mature) 21.284+0.200 b 2221.945£1.527¢  ND 245.457+1.575 ¢

i %V Significance 0.000 0.000 — 0.000

A= FH 1 CR RO Cyan (immature) 19.2204+0.354 b 3 887.858+17.274b ND 123.898+4.400 b

Albedo P CEREO Green to yellow (semi mature) — 22.465+0.551 a 5121.553+23.417a ND 266.948+10.422 a
(1 (RO Yellow (mature) 17.330£1.221 ¢ 3918.637+3.191b  ND 99.071£3.995 ¢

2% 1k Significance 0.010 0.000 — 0.000

R Pulp FH 1 CR RO Cyan (immature) 1.078+0.017 b 146.541+0.077 a 3.374+0.089 a  54.224+0.106 a
53 CE O Green to yellow (semi mature) 1.265+0.009 a 102.329+0.685 b 2.175+0.132b  51.669+0.181 b
(1 (PO Yellow (mature) 1.15420.061 b 55.137+1.333 ¢ 1.395+0.026 ¢ 17.101£0.010 ¢

i 1 Significance 0.020 0.000 0.000 0.000

RVt Juice FH 1 CR RO Cyan (immature) 1.023+0.019 b 58.024+2.700 a 1.943+0.185a  15.960+0.029 a
T CEJE#O Green to yellow (semi mature) 1.298+0.022 a 56.386+3.143 ab 1.894+0.010 a  14.588+0.167 b
1 (PO Yellow (mature) 1.2594+0.022 a 50.771+2.147 b 0.926+0.147b  10.971+0.113 ¢

i %V Significance 0.000 0.037 0.000 0.000

FEAK Capsule {0 CR B Cyan (immature) 54.504+0.464 a 5395.121+7.897 a 0.457+0.013 b 162.300+2.166 a
T CEIE#O Green to yellow (semi mature) — 52.944+7.324 a 5235.807+15.171b  0.423+0.030b 98.513+2.790 b
1 (RO Yellow (mature) 40.266+0.067 b 3810.625+14.171 ¢ 0.522+0.018a  91.312+4.267 ¢

i # 1 Significance 0.120 0.000 0.040 0.000

FiF Seed FH 1 R RO Cyan (immature) 8.163+0.934 b 332.939+2.341 b 10.25040.390 b 24.911+0.106 a
T CEI#O Green to yellow (semi mature)  10.675+1.101 a 402.87+19.516a  22.819+0.034a 17.138+0.128 b
L RO Yellow (mature) 8.260£0.463 b 283.508+15.531 ¢ 4.131£0.028 ¢ 16.722+0.485 b

i %V Significance 0.021 0.000 0.000 0.000

T ND AR “—"RE T ARDNEFHFRIRE p <005 ZREFE.

2

Note: “ND” means no detected; “—

N

" means none. Different small letters indicate significant difference at p << 0.05. The same below.
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Table 3 The contents of phenolic acids in Guanxi pomelo fruits at different mature stages (mg kg
QEZE NN e " IR e s
Hofiz I BE ljf;étlz)z;techuic ZE iﬁﬁiﬁﬁic EHR P . (?i)unpfza(rlc B SRR T
Position Mature stage acid ac}i, d ¥ Vanillic acid  Caffeic acid p cid Ferulic acid Sinapic acid
WER TTEOREED 2.344+0.019¢c  8377+0.039¢c  6.653+0.131a 2.966+0.040 c 6.999+0.010b 16.917+0.188 ¢ 16.943+0.027 b
Flavedo Cyan (immature)
TR CERREY  2.937+0.007a  9.592+0.076a  5.721+0.030 b 4.727+0.029 a  5.958+0.111 ¢ 18.767+0.081 b 20.628+0.089 a
Green to yellow
(semi mature)
O ORFO Yellow  2.855+£0.018 b 8.892+0.087b  5.786£0.019 b 3.890+0.007 b  7.993+0.018 a 24.555+0.068 a 14.744+0.177 ¢
(mature)
2%k Significance 0.000 0.000 0.000 0.000 0.000 0.000 0.000
AR TR 1.659+0.018 ¢ 3.740£0.012¢  3.992+0.107b 0.322+0.004c 0.901+0.006 ¢ 1.497+0.016b 4.035+0.009 ¢
Albedo Cyan (immature)
i CERZO 1.98740.018 b 6.080£0.061 a  5.463+0.025a 0.476+0.010b 1.189+0.022b 1.790+£0.021 a 7.713+0.229 a
Green to yellow
(semi mature)
O ORFO Yellow  2.608+0.013a  4.517£0.008b  4.053£0.022 b 0.541£0.031a 1.24240.038a 1.491+0.017b 4.890+0.014 b
(mature)
21k Significance 0.000 0.000 0.000 0.000 0.000 0.000 0.000.
B0 R 0.985+0.031 ¢ 1.205+0.022a  2.584+0.031 a 7.520+0.036a 7.433+0.007 a 2.220+0.063 a 1.961+0.042 ¢
Pulp Cyan (immature)
i CERZO 1.124+0.038 b 0.905+0.022 b 1.173+0.029 b 6.205+0.039 b 5.372+0.053 b 1.856+0.015b 2.480+0.073 a
Green to yellow
(semi mature)
ORI Yellow  2.058+0.011a  0.535+0.004c  0.950+0.012 ¢ 4.364+0.005c 2.953+0.009 ¢ 1.325+0.010¢ 2.371+0.020 b
(mature)
21k Significance 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Rt R 2.534+0.013 ¢ 0.582+0.004b  0.656+£0.008 ¢ 1.250+0.001 b 3.478+0.005a 1.326+0.070a 0.785+0.008 ¢
Juice Cyan (immature)
THHACERZY  3.509+0.023a  0.606+0.009 a 1.223+0.027 a 0.816+0.008 ¢ 2.275+0.021 b 0.991+0.002b 1.082+0.038 b

Green to yellow
(semi mature)

EENere )

Yellow (mature)

3.256+0.022b  0.552+0.013 ¢

2 1 Significance 0.000 0.000 0.000
WA B CRED 1.87340.020 ¢ 4.543+0.087 b
Capsule Cyan (immature)

THACERZY  2.110£0.013b  6.907+0.011 a

Green to yellow
(semi mature)

1.181£0.008 b 1.311+0.013 a

4.831+0.063 b 1.448+0.006 ¢

5.720+0.027 a 2.840+0.052 a

2.207+0.015 ¢ 1.014+0.008 b 1.592+0.004 a

0.000 0.000

1.862+0.074 ¢

0.000
2.849+0.013 ¢

0.000
3.732+0.127 ¢

3.526+0.013a 8.032+0.095b 10.711+0.017 a

B (D 2.658+0.022a 4.268+0.002¢c  4.193+0.009 ¢ 2.449+0.008 b 3.174+0.013b 9.474+0.016a 9.700+0.001 b
Yellow (mature)
2 1 Significance 0.000 0.000 0.000 0.000 0.000 0.000 0.000
7 B R 1.478+0.012a 3.745£0.007b  10.640+0.051 b 1.598+0.042 a 16.009+0.050 ¢  8.705+0.033 b  6.645+£0.222 a
Seed Cyan (immature)
P RO 1.116+0.106 b  4.221+0.017a  11.057+0.025a 1.211+0.019b 17.746+0.184b 7.918+0.154¢ 6.162+0.028 b
Green to yellow
(semi mature)
B (D 1.39140.008 a 3.463+0.010c  8.891+0.023 ¢ 1.129+0.001 ¢ 18.467+0.075a 9.392+0.023 a 4.006+0.024 ¢
Yellow (mature)
.25 1 Significance 0.010 0.000 0.000 0.000 0.000 0.000 0.000
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Table 4 The contents of coumarins in Guanxi pomelo fruits at different mature stages (mg- kg")
eI G % 5ok 2 TR e e Sy o fi 2
Wirpostion  matgtBMaesaze (UL renybemotin Awapne  betgament
# 72 Flavedo A CR ) Cyan (immature) 0.813£0.071 ¢ 63.271+1.723 b 11.12420.516 ¢ 51.160+2.136 ¢ 6.821+0.221 ¢
B CERO 2.042+0.018a  70.387+0.009 b 20.363+0.808 b 183.369+0.042a 25.807+0.625 a
Green to yellow (semi mature)
F PO Yellow (mature)  1.462+0.080 b 200.030+6.192 2 35.406+1.273 a 142.505+6.044 b 18.373+1.894 b
25 1 Significance 0.000 0.000 0.000 0.000 0.000
M ZEAlbedo B CREHD Cyan (immature) 0.080+0.004 b 0.366+0.028 b 0.472+0.010 b 1.450£0.090 2  0.29440.050 ab
B GO 0.114+0.027 a 0.309+0.102b  0.669+0.116a 0.654+0.010 b 0.359+0.051 a
Green to yellow (semi mature)
0 OO Yellow (mature)  0.090+0.003 ab ~ 0.512+0.015a  0.426+0.053 b 0.268+0.024 ¢ 0.233+0.022 b
i % 1 Significance 0.740 0.015 0.016 0.00 0.027
R Pulp (4 (R #O Cyan (immature) 0.078+0.006 ¢ 0.281+0.021a  4.796+0.781 b 0.719+0.031 ¢ 3.218+0.189 b
B CERED 0.087+0.005 b 0.134£0.017b  8.099+0.093 a 1.414£0.070 a  5.939+0.709 a

Green to yellow (semi mature)

W (PO Yellow (mature) — 0.119+0.002 a

0.107+0.018 b

3.125+0.027 ¢

0.970+0.111 b

3.268+0.044 b

2%k Significance 0.000 0.000 0.000 0.000 0.000
St Juice RO Cyan (immature) 0.048+0.003 a 0.521£0.016a  5.864+0.076 a 1.198+0.020a  0.623+0.002 a
TR G 0.018+0.001 b 0.299+0.036b  1.617+0.113 b 0.529+0.012b  0.469+0.006 b
Green to yellow (semi mature)
L ORHO Yellow (mature) — 0.060+0.001 a 0.211£0.009 ¢ 1.185+£0.229 ¢ 0.443+0.013 ¢ 0.377+£0.018 ¢
% Pk Significance 0.864 0.000 0.000 0.000 0.000
FE4K Capsule H RO Cyan (immature) 0.065+£0.003 b 0.628+0.033a  1.186+0.013 ¢ 0.469+0.011a  0.762£0.110 ¢
FEE CERZY 0.049+0.001 ¢ 0.458+0.008 b 2.295+0.033 a 0.362£0.017b  1.409+0.010 a
Green to yellow (semi mature)
L RHO Yellow (mature) — 0.157+0.002 a 0.232+£0.007 ¢ 1.519+0.108 b 0.425+0.056 ab  0.946+0.079 b
i 1k Significance 0.000 0.000 0.000 0.000 0.022
Fli-¥- Seed H RO Cyan (immature) 0.379+0.015a  ND 0.371£0.014 b 0.270+0.021 a  0.658+0.043 a
T 0 CR R 0.136+0.013b ND 0.413+0.019 a 0.119+0.004b  0.359+0.016 b
Green to yellow(semi mature)
O RO Yellow (mature)  0.065+0.004 ¢ ND 0.359+0.002 b 0.144+0.027b  0.177+0.011 ¢
i 1 Significance 0.000 — 0.014 0.000 0.000
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39%

FH 2 4 ] 0, A [7] RSB BB TR IR B Al 2R ) 5
FFESFTCRATNERFAEMEBEZEZR (P <
0.001) . M A — BT BEAS R AL A & 3 e & 5K
By AMAMECRLEEMEE>SRA> R >
FER > H B Z > Bl AU 21 B 2B BORT i 4By
BESRATEEMER A mEE> RN > %
K> >AKESFTF . IR HALAF R
BEORUAETERE, HEEPET RS B K
AErER KT B, BEE VR R TR SRS
A AT BT R B, SRR B TR
SR LIE TR, RhwiE BREVCRALVR
HBER P & 2RI HE 2 0 133,189~
397.775. 1.528~2.662. 7.589~15.673. 2.276~8.253.
3.110~4.574.0.745~1.679 mg-kg'. H—HFERKAEN
[ J RS AN [R5 B AR A AN R AR ], T AE 9 i
1E 6 AN FRAL B B ARk 22 7 A K5 18 K N B 7K & W AE
PR VAR BEE A RE K 2 R BRI, B
FESE BT B, & R RN 63.271~

200.030 mg-kg', MRk H 16, 7- R IR T
FAEE R VR FEA Tl Bl A AR B IE K
SIS EFHE FRRES R E R EAES R
T2 BRI S 16 K 2R LR TR 2 AR B A R
AHRIEK B B S N R, TR R
EAMEIETREES FIrEEEEKE K
& R VERE S ETE SRR B, R AT
BRI,
24 ARINAHIERZEMETEERIENILE
5 FT 7N AR AR 3R VR B A AN [F) 30 2 hy
BRI E R, B2 T R I IR EOE A
AR A AT R KRR SR B 1 22 S
W (p < 0.001). HHFRSHHED, B BTG
ROERTE, FMI R, ok
B 2 VRO PR B AT A B 5 BSOS I 2B, & A
Wr ETF, 23 B K T 47.11%.60.90%86.47%. B )%
2B RE AR R g T R AR ARAE
FSC A TR TR B, A7 A5 1 2K 23 0l R B T 25.99%

£S5 TRBBHEREMETIEERIE

Table S The contents of limonoids in Guanxi pomelo fruits at different mature stages (mg- kg
B Position AR B Mature stage ¥ 35 &K Limonin Wi KAk Nomilin A ET Obacunone
% i JZ Flavedo 8 CR#HO Cyan (immature) 488.366+3.825 a 20.833+1.741 a ND

T3 (G 3O Green to yellow (semi mature) 377.928+0.065 b 12.284+0.107 b ND

B (R Yellow (mature) 361.457+1.298 ¢ 11.370+0.131 b ND
21k Significance 0.000 0.000 —

15 2 Albedo FH RO Cyan (immature)

T 678 CE RO Green to yellow (semi mature)
75 L. (5 Yellow (mature)

2 1 Significance
A Pulp 0 CR O Cyan (immature)

TR CE O Green to yellow (semi mature)
58 (P Yellow (mature)

25 1 Significance
RVt Juice H R O Cyan (immature)

F 3 CLE RO Green to yellow (semi mature)
5 (L (R Yellow (mature)

25 1 Significance

HEAC Capsule 0 CREHO Cyan (immature)
e (O Green to yellow (semi mature)
0 (R Yellow (mature)

i35 1 Significance

FF Seed 8 (R AL Cyan (immature)

F 3% CIE RO Green to yellow (semi mature)
5 (0 (RO Yellow (mature)

1. % Significance

9.230+0.245 a
2.820+0.118 b
0.515+0.032 ¢
0.000
83.375+0.212 a
47.948+0.564 b
48.944+0.202 ¢
0.000
49.509+0.207 a
25.203+0.421 b
16.441+0.080 ¢
0.000
342.338+0.447 a
331.835+0.061 b
199.764+1.045 ¢
0.000
576.389+2.417 ¢
689.443+2.918 b

1089.852+2.365 a

0.000

7.546+0.073 a
5.328+0.044 b
1.918+0.044 ¢
0.000
26.892+0.436 b
31.966+1.339 a
15.188+0.514 ¢
0.000
13.969+0.610 a
14.765+0.992 a
11.598+0.030 b
0.001
427.095+0.094 a
412.882+0.474 b
195.752+0.392 ¢
0.000
439.280+0.159 ¢
652.332+1.734 b

1123.570+5.726 a

0.000

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
1.637+0.078 ¢
5.265+0.467 b

12.122+0.030 a
0.000
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94.47%.41.65%+30.41% 66.79% , ¥ KWk 53 5] T B&
T 45.42%-.74.57%-54.17%-43.51%-21.41%.
25 FREMAPEZEMREETSYRIENL
L3

H 2% 6 AT %1, A | GC-MS 1E 3 4> i 34 o B T
TR A RS B 51 R E SR, A e

B CRBEO B B 5 5 38 CEREO B B35 B Ok
FOBY B 4 BRI B 34,2542 Fh s B & R G
() 2E K, T I A 3 2 R 3RS F R R
=K ER, 208 7 896.769. 8 664.805 Fil
10 380.399 pg-g's 7E 3 /R B TRV B S R BT
(AR, BRGNS 2 i 2R T S R

%6 TRMBIPREEMREELNAN DR

Table 6 The contents of volatile compounds in Guanxi pomelo flavedo at different mature stages (ng-gh
5 R A 15053 40 ) 432 Classification of volatile compounds
PRI B Mature stage B i K s e Bk W% i 4t
Monoterpenes  Sesquiterpenes 2% Aldehydes Alcohols Esters Ketones Others Sum
B CGRALHO Cyan (immature) 7 131.510(7) 297.979(8) 47.717(3)  375.213(10) 17.546(4) 12.916(2) ND 7 896.769(34)
T CEREO 7829.534(5)  454.985(9) 102.937 (3) 270.889 (5) 1.606(1) 1.995(1) 2.859(1) 8 664.805(25)
Green to yellow (semi mature)
OO Yellow (mature) 9171.815(9)  502.440 (11) 189.838(9)  464.719(8) 27.746(3) 20.632(1) 3.209(1) 10 380.399(42)

VE:“ND”RE ALK H . Note: “ND” means no detected.

i FLUONBESEAESRYoT o 38 € CRSboO B B ) B
[EESNEEN e SN S AN T E NNyl =)
e T A 2 A R, e RS S m A RS
¥ 78.48%.

MR B S B AR B, B A A SR B v T Y
B AR PR B 23 AR PT R A2 B b IR RFAE A <, WD PR JE 1y
AN — 58 XTHE i () A SR AR R I DTk Clndr 444D, i
B E AR B 5T A AT e AR S RIS .
OAV 7K1 A] LAz A% 5 A% JRUR 38, 70 ol A5 it A A1
AW TTER , AT R 73R ] OAV By , (L & W11
AMETTERFISZ MR o 2 [ AH 5C SRS 21 7 S ot
&S BE", 454 GC- MS R4 R, 15T
13 OAVIH . FRTHIRA 34 AN B 1R BAN T Y
A OAV > 1 &S ot S35 35 i, i 3 Al 20 4E
K, OAV HH 2 IS, A B (RS VS |
PR | Bl NS L S8 2 4T 9.9.2.4. 7 Fl 4 Fift
O RO RO & &2 W ERESY, N
30, F O AR L, 107 24, 2 g s b, 15
o
2.6 ERHDH

£ B 43 43 #t (principal component analysis,
PCA) & — Pl R H R 4E B AR 2 A B A
TG TTE R i BB YT R P IR
AN AR 9 E RO BN 1A AR R AARHIE , 17 &
P8 8 B RS W] LA IR W 3 2 TA) 1R AH o0 AR
FER, B35 AR AT TT HR T 3 AN AR B ) T R A
VTR b IR B T R oy 3 18 AN AT s Al

F1 £ I BTHR N 70.3%, F2 T I TTmk R oA
29.7%, 2 N E B ) B TR EE 4L 2] 100% -
BGRB8 CE R B (RO 73 AL
T2 RIR 54 R 1R, £ 3 A B
FF IR A A VTR AT DUAR A7 Hh X 4, AN [ 2 0
MoREs T A REER.

3 i bR B (bi-plot) [7] I 2 /- 1543 B 5 #1m7 []
Z ISR ZR 4 o BT AN [R) J ST 1 8 S A 255
o k2, K IF IR AT W BR AL T 26 1 IR,
YU AN 5 oy 1A o 2 A B R IR . Bl RS
6,7- _FREEFEITHE T B E R K ABRK G
YIAL T 565 2 RBR, UEBH 5 T pisr 2 RIEAOG . AR
FF B R PR T KR 3 5 R )
JRAL T2 3 G PR, I 32 R4 1R R 2 2 AU
Ko LR IR W L IR S AL T2 4
SRR, UL 5 A 1A BCRIIA M. R 1A
TR 2 XF 3 AN A B TR A X B,
(REHON T 52 RIR, 575 R BT8R . 6,7-
TREFE S SR A BRI, H R CRE
FRHO B B SR B A R R LAS IR A S 1
23 O (REO M B S I TR e B AH DS
B3, 25 ERTIR , AR AT The s o R s e ok
TR AS — B0, A [ ol 0 0 2 Al ) R A LA

CET1Y
3 1w

SEH LA TC O A R T B IR R A



1050 ®OOW F R #9394
Fx7 TEKAHEZEMREESYRE OAV
Table 7 OAV of volatile compounds in Guanxi pomelo flavedo at different mature stages
L LR ‘ OAV
i{iﬁuﬂ% B toh(::srhold/ ﬁ;fjfﬁ:ription HEBORBRI iiﬁéiﬁj) HEOGRAD
(ng-gh Cyan (immature) (semi mature) Yellow (mature)
a-JR)fi a-pinene 0.190 A% W IEA Woody, terpenic — — 940.024
B-IRJF p-pinene 1.500 Fa 5 B JiE 7 Woody, terpenic 230.011 312.120 353.816
% #)d Ocimene 0.034 T R, W 7 Green , terpenic 3951.370 5872.744 5519.833
JKJTH% a-phellandrene 0.036 PRI B A — — 1389.057
Bitter black pepper, sweet lotus
-FA T 45 y-terpinene 0.260 Fr 15k Lemon 67.688 — 81.635
a-FA )% a-terpinene 0.080 M%7 , #3745 45 Citrus, lemon 26.482 29.166 33.291
S FA U Terpinolene 0.410 PR B , B i 75 Lime, terpenic 103.818 123.018 128.974
B-NE 7 I B-elemene 0.150 AR Woody — 716.174 —
a4 77} a-caryophyllene 0.160 AR, H Hk Woody, green — — 124.172
A% P8 A 4 Valencene 10.500 M7 7 Citrus — — 6.873
4B W J#(Z)-p-farnesene 0.160 — 7.705 11.342 33.513
L% Hexenal 0.100 T HLIE , 75 HE WK Green,terpenic — — 118.200
S 320-2- O Hi ¥ Trans-2-hexenal 0.050 — — — 257.897
7K i Benzaldehyde 0.350 FBK, %17 Fruity, almond — — 12.486
5 Citronellal 0.035 1£.7F Floral — — 92.844
A H: Lauric aldehyde 0.055 2 Citrus — — 35.099
+—% Undecanal 0.010 — 691.622 1009.143 963.794
- P I (Z)~citral 0.085 ¥ Lemon 175.932 421.032 614.364
SRR -2,4-%8 TR 0.010 — 2 584.656 5705.746 9084.033
Trans, trans-2,4-decadienal
Fr 5% Citral 0.041 F 45k Lemon — — 73.773
MiiER-3- 4 Cis-3-hexenol 3.625 FH HEIK Green 16.578 — —
3 Octanol 0.875 A =k Soap 29.796 46.672 42.411
J5 K% Linalol 0.037 1t A Floral, woody 2193.269 2273.082 2 460.214
1E T 1-nonanol 1.000 T R, F iR Green, terpenic 1.612 — 2382
415 7T 4-Carvomenthenol 6.400 A Woody 1.786 1.846 1.786
a-FA i a-terpineol 15.000 A5, #Hi Woody, citrus 3.087 — 2.956
¥ M- BE Cis-geraniol 0.010 IR , K5 350K Rosy, Geranium 141.972 — 13 720.689
FEALIE(Z)-geraniol 0.680 FI 164 , #7155 #F Fresh,lemon 191.568 190.640 202.276
1 Z4F% 1-decanol 0.180 — 76.960 — —
L BRUK Fi T Borneol acetate 0.075 FARA , FEIN A Woody 21.155 21.412 —
L3 Octyl acetate 0.300 — 23.169 — 11.345
LR G Geranyl acetate 0.150 FAART , B A Woody, rosy 39.767 — 124.093
L P16 Nerol acetate 2.000 HIAE 7T Rosy 1.522 — 2.865
i 1l Nootkatone 0.180 Tk Grapefruit 38.615 11.083 114.623
% /i Carvone 0.025 B 22 Ik, {£7F Cooling, spearmint 238.601 — —

[ AL (I DI RE IR 7 SR 5 VPO » S5 R R « AN TR R

TR A 4 o 32 B 1 SR A R R R
R, Al B RN B e R TR AR S S 3
HOAL B P A SR AL S B B A PO AS R A S
FE R B M O B B AT IE , SRR WIRE AR K
PO IEA, RS B S BB 2 P REEY RTE
SERIAT FUR B T AR R R TR TR DS S R AL

EEEIRIUT RS, X 5 R SR S R
TR AN 7] S TR R BRI PR AN (R BA7 7 Pt By 1R

VI EAFE R R MR R A A S AR
TR, AR AE 7] — BB BEAS [R] F8A7 Bo R A 5 Bk
A, ZILUN R SR> T > BR> AR >
RA>J0, HAERRRMIR & & 2 E /T EF R
KRR  1X 5% B HIRT FCEE R IEAU  IRGEAE R —
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0.1F WIEERZ Caffiec acid A

0.5

B A (3L Ferulic acid
p-E 2 p-Coumaric acid,
i 7 i 2% Aurapten:

6,7- —J2 H: & k7155 Dihydroxyberghmottin
. o H L CR O Cyan (immature)
0.0 2% Limonin & i % A3k &) Meranzin

A $IEIENTE Umbelliferone

H {0, (O Yellow (mature) A
¥ Sinapic acid A

S
% A T4 5 Bergamottin
B
B 2 HLUEF Neoeriocitrin
05| ERAERSIF Rhoifolin A F % Vanillic acid g
- A% # Naringin JiLJLASTR Protocatechuic acidA
T (CE ) Green to yell i matu
A RS Rt Neoh?sfgr%i lj:ESZ? reei o yellow (semi mature)
A K Nomilin
-1.0
A g Hydroxybenzoic acid
-1.5 ! 1 L 1 L 1 >
-1.5 -1.0 -0.5 0.0 0.5
F1(70.3%)
2 ETFAERAEREMRTIERSBIERS ST

Fig.2 Principal component analysis based on functional components in Guanxi pomelo juice at different mature stages

BN [ A AN R . B ok R, R 2R VA Z
A Pl RV I Y R S B TR
TR TR A 1 B BRI S KT R B R A AR SR AR
PR B HPLC-PDA M52 T A A Bl 24 B = % 47
HTR R (1) B B, 45 R W, SR R R 1 e A
e R Tk o PEAS [ BREARY BEAS R B A 75 2 R S B
BRE, BAEETEYRESERF S TENRIE
SR RIFRIE. B R AT T
B, G v B SR AN T B dc B R, H o2 A R
AR s Fh 7 e 20U R ks, BT
HRAT T R i R, SCHERAR RS, Bl oK
MR 246 10 H AT 11 7 B H foe sl i, sk
SEA A , BT AT RIREEAE 12 HIA R K
B, H HAEF 7oz T R, 5 AR SO0 7 45 R AH
[F]o 3 AN B ER B M B R 2 JEA I 21 51 Fh
ST B A AR R ZE A HE R A S R

KAEEH . X34 B B IE IR B SR A i
18 AT BE I #EAT R 70 M 5 SRR AN A Rl 24
B BUH B BRI D RE R A AE B E ST

4 7w

XA 7]l A P TR I R SAN R BB AL T BE Sl
R R A 53R RT3 A R MR )
(I SCHEAT LB AT, 45 SRR, A B JE R B
ANFEHBAL I RE K 7 A R PR . [R]—#R AL, K%
BRI P R A 5 3 M SRAT 5 R & R
HIIE R IR B3, DA BEE A E K 2
BT s A — B, 30 R R SR L IR
MEER SRR, T PIrEE R T E R,
I3 T A DR N BE B B R SR RS 5 #4 AN 1
A A RIS . T A
R EH A LA G R, i im0 7 a0 A R

M A
B
723 Lt
?’béu
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