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W B R RIR ST B2 20 A i i, DR RO I
P [ ) R0 R  E R o W HBC/ B RH F
AL (ATAGO, Japan) I 5 A5 b 2 AT 35 M B 90 19
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o o ity SRR 37 20 A R R X PR 55 1 Sigma 2 ]
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PrAfEh ezl RS AN E G & T —80 CHK
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10 mL B .04 B, B 1.35 mL 7K, B3 30 min, il A
3.15 mL Z i, F1 70 Y G KB OE 45 210 mL,
A EE, WE2 mL MWW T 2 mL B.08 T,
4 °C4AFF 12 000 r/min 2.0 10 min, B 1.7 mL [ ¥
AR R S PR 0 B 1.2 mL B3 bR, 45
LB

K FH R (3 AL (SHIMADZU, Japan) il &
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1.5 #HEMRSNE
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H A 500 pll ddHLO, I ETR 2T, & 572 )2 i A 600
el & 1 pg/ 20 mL T2 H R 09 MTBE, i A 600
pl & 1 pg/ 0.5 mL TR H s i) MTBE, 8 ie 1R 5] .
4 CHE 7 AL 60 min, £ 5 4 °C, 12 000 r/min & .0> 10
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e A R(99.999 %0 ) , 8 B A i A kA | 43
L L 500 15 ¥ R FH AR 43 B QA < i At
LW 1 mL/min. #EAE O B F IR AL S 2 IR 7
5k 250 . 260 i1 280 ‘C. GC Fh & 2 ¢ : 40 °C,
3 min; 3 °C/min FHE 2 160 “CIHARE 1 min; 5 °C/min
FHi 2 200 ‘CHAR R 1 min; 8 “C/min FHL % 240 ‘CIfR
B 3min, MSHZAMEWTTR - ETE T, TR e
70 eV, IE B A, B A 45~400 m/z.
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Table 1 Changes of exterior quality of Yuhuang pomelo fruits at different harvest times
ity WA FFAEJE HHE] /d Time post anthesis
Indexes Type 161 176 191 207 222 240

HL TR/ g Tokf Seedless 1076.9887.01a 993.98--156.75a 1145.38+112.23a 1263.072332.59a 988.334-105.18a 1 045.304-243.14a
Single fruit weight A #f Seeded ~ 790.474-71.47a 1017.03-297.09a 1037.454-252.08a 927.924-119.58a 1095.774+72.13a  830.05+8.75a
T4 /cm Jokf Seedless  15.03+0.21a 14.81+0.46a 15.44+40.40a 15.7241.47a 14.4640.23a 15.16+1.31a
Fruit diameter & #¥fSeeded ~ 13.5440.74a 14.2640.53a 14.34+1.18a 14.03+0.47a 14.91-0.60a 13.2840.19a
PH2/em ToHF Seedless  15.5641.06a 14.9440.58a 15.7140.73a 15.82+2.18a 14.57-+0.56a 14.77+2.34a
Fruit length FKF Seeded  14.24+0.89a 15.6140.94a 15.56+1.41a 14.40-+0.33a 15.46-+0.24a 13.7340.89%
FIBFREL JCKf Seedless  1.04+0.07a 1.0140.03a 1.0240.03a 1.0040.06a 1.0120.03a 0.984-0.07a
Fruit shape index £ f Seeded 1.05+0.07a 1.100.04a 1.08+0.04a 1.03+0.06a 1.044-0.06a 1.034-0.06a
B JRERE /em Jokf Seedless  2.464-0.28a 1.924-0.22a 2.0240.17a 1.9540.19a 1.9240.07a 2.03+0.41a
Peel thick H#f Seeded 2.074+0.17a 2.03+0.23a 1.8240.29a 1.94-0.10a 2.05+0.12a 1.7340.09a
&R/ % Jokf Seedless  43.86+3.59a  45.8141.60a 45.9441.34a 50.4741.95a 44.34+3.85a 47.82+2.88a
Edible rate HHF Seeded  43.104+1.25a  44.22+1.55a 45.8942.81a 47.61+1.39a 46.74+3.66a 47.60+1.46a
FEREMA L T Seedless  66.0240.95d  69.51-1.26bc 73.7340.52a 70.3941.06bc 71.124-0.30b 68.934-1.19¢
The value of L*  47fF Seeded ~ 66.394-2.24d 69.860.84c¢ 74.15+0.30a 72.024-0.50b 71.6840.10bc 69.8641.04c
LI a* JoRF Seedless  —3.35+1.05%¢  —0.984:0.70d 0.484-0.37cd 2.3641.87he 3.254-0.99ab 4.6540.84a
The value of a*  £7Ff Seeded ~ —5.140.40e  —1.140.58d 0.5240.89¢ 2.8340.53b 3.66+0.37b 5.0440.63a
OB 0% JokFSeedless  33.3742.44b  35.6742.19b 17.6740.88¢ 37.8742.56h 37.6541.69b 46.3143.37a
The value of b*  f#f Seeded  32.73+2.53d 36.7642.07¢ 19.45+1.06e 40.43+0.85b  38.69-+1.16hc 46.19+1.97a
FHOIEEC ToAF Seedless  74.03+£1.93d  78.15+1.93bc¢  75.8240.71cd 79.974+1.28b  80.40+1.05ab 83.0142.61a
The value of C f4FSeeded  74.024:3.11d  78.6141.98bc  76.62+0.27cd 82.68+0.44a  81.47+0.49ab 82.444-3.04a
@yEf H T Seedless  3.164-0.00a 3.11+£0.03a 0.734-0.63b 0.024-0.02¢ 0.004-0.00¢ 0.004-0.33¢
The value of H  £7FF Seeded 3.154+0.01a 3.1340.00a 1.204-1.05b 0.004-0.00¢ 0.0140.01¢ 0.004-0.25¢

R R 3 WA 2 R S YA - BRifE 22 s FAT AN R/ING E R RN 22 57 3 (P<K0.05) . FIRl. Note: Results are means+SD

from three biological replicates.Different lowercase letters in the same line indicate significant differences (P<C0.05).The same as follows.

176 d 2 207 d (8] T M, 7248 f5 207 d Je A r [E
Tho TOAF B AR AR AL )5 207 d, 20 0.76 %0, A
FFRARUEARE AR 240 d, 2 0.81 %

R L AEAL IS 176 ~222 d ¥ 5 b, ok
FI R TR, 4RSS 222~240 d, AR
U TCRF S A [ 8 L AR (A7 25 5 - A PSR 4R |
Th L AEAE ST 240 d 35 3 f e i TR R G T g
B AR 7EAE I 222 d H BRIGAH .

Ve & 5 I s A8k W R IAE AR 5 222 d,
A3 TEKA 40.30 mg/100 g, A ¥ 37.32 mg/100 g,
e 222 dJE A PRIEAR. EJ5 240d AR Ve & i
(35.98 mg/100 g) 5 TICHFA(31.77 mg/100 g) o
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TR 0,35 X W] VA A G AT A A R R KR
AT P A LR TR SR AR AR 2 [H]
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KA.

e TCATA B 2 2 o LA 1 88 R B S 43, #5
PEY) T A A (12 686.17+1 263.78) pg/gs i
F 28 Fh, BN (4.6141.59) pg/g. A K T B
B ARG 89 Fh A ALY s R PR TR i
F (13 052.5441 825.82) pg/g; 1T Hirh 24, i i
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5 D REACTE R a-FT A1 5 A R K S Al R 2 & i
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Fig.1 Changes of total soluble content(A),titratable acidity content(B),solid-acid ratio(C) and Vc content(D)
of Yuhuang pomelo in different harvest time
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Table 2 The content of soluble sugar of

seedless and seeded fruits %
R TCHF ¥
Indexes Seedless Seeded
JHE & Fructose content 1.8040.09a 1.91+0.21a
WS Glucose content 1.09+0.10a 1.24+0.19a
HERE S Sucrose content 7.67+0.38a 7.77+0.59

MM DR ERE A LR . T rh S R R A
KR4 D OE -+ k.

BEAR , F RS HEE 2 R Y o- SR FA TR L AR
T4 D KA T D-4-F & i B m T IOk
B AR B ik 2 (I T IOk L KR B I
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[T 4 RT3 A R kX S SR R S T R g S [
i AE B 207 do 35 A A B BIF 98 45 SR 9 R A
], T 5 2 4 B AR IR (0 0 TR L b S G &5
B % e[ R H G B L AE S 222 d FIAE TS 240 d 52 it
PR HR R (TR IR R LU (R R A i, SRS XUBR VR AR
FLMRIE R, fiE L H

Ve & —FUK A R A RY) T AR ok
EEENER. AR REN, RATH Ve &R
sk, IS 207~222 d Ve & it IR, B S
222 d Ji MA FTREAR, 7EAE IS 222 d Bl e i (B S5X1
FoR SR AL, MOEE 222 d RS SRR SR
Ve i ENFER.

EEEMEFNBEMGTES, RLERKT AT
B, TR G S0 & B B B, R AR =
b, PR, R SR /IR OR T A 8 35 ek Ay L EL (s
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el R HRARE Ve & B K . 65 222 d SRIKH)
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o B AT ST B, Bl R B3, SRS
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Table 3 Types and contents of volatile metabolites in flavedo of seedless and seeded fruits

i )7 Yellow cortex T Juice cell
. y FERE L B/ (pg/e) FEI RN
| - A/ (ug/g) Content RO " . nere e
o AL WL AL Content R
atego
g0y Number Tkt ¥ Major volatile Number ToHf - Major volatile
Seedless Seeded metabolites Seedless Seeded metabolites
o iR
fiss L4805 L
15 189.51446.70  230.59-+129.85 2 0.0940.03  0.1040.01 o
Aldehyde (2)-3-C Bt aFr
I
P B-T AL
B 23 132.90+45.19 143.65422.56 S 4 0.20+£0.10  0.16%0.06 e
Alcohol T v G AR o o (3E)-3-Piks -2l
y R &R =N
[F ]
filil Ketone 2 0.62+0.14 0.62+0.05 . 1 0.04+0.01  0.04=£0.00 (53] A ]
ERil|
ZTRF R
AL 2 TR TR
fiig Ester 13 65.48+10.37 75.42+17.60 o 0 — — —
FHC MR
2R IR
D-Frisa KARF I D
I 12 244.78+ 12 549.22+ TR E+ =k
31 20 4.25+1.44  3.90+1.41 .
Hydrocarbon 1141.82 1644.72 S -B-2 L-Frhs
KARFE 4 D O-ME A i
i
VAR S
FRATED) A TRk
Hydrocarbon 8 21.91+6.85 24.38+4.87 1 0.03+0.01  0.0240.01 &t
derivatives
T TR 295
fify Phenol 1 30.97+12.71 28.66+6.17 . 0 o ol -
o 12 686.174 13052.544
BT Total 93 28 4.61+1.59 4.22+1.49
1263.78 1825.82

DB R o 8 R MRS Major volatile metabolites in yellow cortex: a-F7BEEE o-Citral; L-45 95 Perillal; (2)-3-C. % (2)-
3-hexenal ; |- % Dodecanal ; 75 f& i Linalool ; 45 WK B trans-Farnesol ; y-#ATHEE y-Terpineol ; il Cryptone ; 7 /Bl Carvone; 7 i Car-
vone; 4 [i2 % Wl Geranyl acetate ; 18 1€ £ 2 Nerol acetate ; 7 % U g Hexyl octylate; £ 2 OV 55 BE Acetic acid, hexyl ester; D-#7#5 0 D-
Limonene ; a-JE i a-Pinene ; X 7 -B-% #4fi trans-3-Ocimene ; KARF 4 D Germacrene D ; | Indole;; 2 2 FH trans-Sabinene hydrate ;
+E IR 25 ZEW Neointermedeol ; 2) 71 A H 32 28 3= B4% K R 4 Major volatile metabolites in juice cell : ©L /% Hexenal; a-f7 15
¥ o-Citral; 3-T 53 £ B-Butoxyethanol ; & fb 35 #E Linalool oxide; (3E)-3-B#Mi-2-f (3E)-3-Hepten-2-ol; 52 2 W I S AL D5 BERE trans-
Furanic linalool oxid ; [l Nootkatone ; KARF M4 D Germacrene D IE 1 —%¢ Dodecane; L4754 L-Limonene; 3-#§ 7/ B-Elemen;d-
WA M 0-Elemene; 4K %45 Myroxide; 3)“—" & 7% R A I E L4 57 5 “+" Fm B AT M 25 5 (P<<0.05) . Note: “—” indicates that the

substance was not detected ; “*” indicates a significant difference in the data (P << 0.05).

JE R A1 AR P B e A SR S AT
PG, 5 BETE R 30 N 5 8 6, dl 0 T B )5 222~
240 d BEAT R, A Kigis finds 2, TR AR, 5
Sl BRSNS B i A AT DR
TEAWTTE T, B AR T Ve S5t Al 2%
RAEY R B MR A 0 D S R R e Tk
Ao AR IRAE KU ANE IR 7 1 A SR AR, RV A AT

DABR R T LAY S T TR, RSB R I,
R IR SR LE , 2 A AR A AL 52 00 I ARl A
BRI, R R AT R T . R A
FrMEM G Ve & ik 3 TR BM IR, t
A IEFE AT, 20 X RS A5 W -5 ACAS AR i
FicA SCH200 g b A B A TT LR o T SR A
PRAE il J3E, (R G EL A LSS 4R, s 40 F AN -3, X LA
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Effects of harvest time and pollination on quality of Yuhuang pomelo

DI Minghui', ZHANG Hongyan', LT Dengchao®, TAN Biling’, XIE Zongzhou'

1.College of Horticulture & Forestry Sciences/ Key Laboratory of Horticultural Plant Biology of
Ministry of Education, Huazhong Agricultural University, Wuhan 430070, China;
2.Jianshi County Forestry Technology Extension Station, Hubei Province ,Jianshi 445300, China;
3.Jianshi Yuli Agricultural Development Co., Ltd., Hubei Province ,Jianshi 445300, China

Abstract  Yuhuang pomelo (C.grandis Osbeck)is a local citrus variety grown in Jianshi County, Hu-
bei Province. To provide a scientific basis for the harvest of the fruit and the choice between seeded and
seedless in production, the appearance and its internal quality of fruits among various harvest periods of dif-
ferent types were compared and analyzed.The results showed that the peel coloring degree and soluble solid
content of fruits harvested 240 days post anthesis was comparatively highest. Meanwhile, the seeded type
demonstrated the lowest titratable acid content and the highest solid-acid ratio (by 14.62) , while the seed-
less fruit on the 222 days post anthesis had the highest solid-acid ratio (by 14.55).In general, the appear-
ance and flavor quality of seeded fruit harvested 240 days post anthesis was the best, followed by those har-
vested 222 days post anthesis. The content of Ve (by 35.98 mg/100 g in seeded type, 31.77 mg/100 g in
seedless type) and main volatile substance Germacrene D in seeded fruit were significantly higher than
those in seedless fruit 240 days post anthesis. It indicates that timely harvesting and pollination can optimize
the fruit quality of Yuhuang pomelo, so scientific harvesting and increasing pollination rate can be used to
increase orchard revenue.

Keywords Yuhuang pomelo; harvest time; pollination; ffruit quality; seedless fruit; seeded fruit

(A R EL)



