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Abstract: In this study, ultraviolet spectrophotometry and high performance liquid chromatography (HPLC) were used
to determine the contents of phenols and flavonoids in the segment membrane (SM) and juice sac (JS) of 10 popular
cultivars of pomelo (Citrus grandis) in Chongqing. In addition, the antioxidant capacities of these two parts were evaluated
by 1,1-diphenyl-2-picrylhydrazyl radical) (DPPH), ferric reducing antioxidant power (FRAP) and 2,2"-azinobis-(3-
ethylbenzthiazoline-6-sulphonate) (ABTS) methods. Results showed that total flavonoids and the individual contents of
10 measured flavonoid compounds were higher in the SM. The total flavonoid content of ‘Guanxi’ pomelo was the highest
(10.97 mg/g). Among the flavonoids, diosmin was the most abundant with an average of 1 000.72 ug/g. Among 10 cultivars,
‘Wubu’ had the highest diosmin content (2 366.77 pg/g). However, the contents of total phenolic compounds and phenolic
acid were higher in the JS. The highest total phenolic content of 8.84 mg/g was found in ‘Zhenlongyou No. 3°. Gallic acid
was the most predominant phenolic acid with an average of 1 040.16 pg/g and its highest level of 1 325.89 pg/g was noted
in ‘Changshou Shatian’. The JS was found to have stronger DPPH radical scavenging and FRAP capacity, but exhibit
weaker ABTS radical scavenging capacity than the SM. Overall, the segment membrane of ‘Guanxi’ and the juice sac of
‘Liangpingyou 78-8’ possessed the highest antioxidant activity. This study not only reveals the phenolic composition of the
SM and JS of the popular pomelo cultivars in Chongqing, but also offers a theoretical basis for utilizing the phenolics in
citrus and promoting the development of nutritional studies on citrus fruits.
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Fig.1 HPLC chromatograms of 10 flavonoid standards
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Table1 Phenolic compositions in the segment membrane of the 10 pomelo cultivars
ug/g
o i A AR i
MU RERE BiE 3R MEE  BEE WARW  BEER EE W AT HATH S Wik R
WB o s803230° ND ND ND 6.162048" 2366.774177.64 ND ND M2 21497+149T 4486+26.70° 63.9941.90° ND ND
(s 31462113 ND ND ND ND 149107419172 ND ND ND ND 5633323307 155924230 62054875 761+032
DI 1326041095 ND ND ND 266432418225 65031+59.85° ND ND 5032058 68.1245.77 35531576 3320412504 ND BOSELY
HX 61244446 ND ND ND ND ND ND ND ND ND 431.18+29.8%° 129.654887° ND 705 £1.10°
KY 1370741665 ND ND ND  2661.63+18691° 6521246137 ND ND 5.9840.58° 64861430 376,59+ 18.60° 378.88437.78" ND 0974249
GX 81034606 ND 15294056 ND ND 18361942633 ND ND ND 19196+32.22° 694.64+61.16" 4692816600 3804854°  T0LL00
HM  43454330° ND ND ND ND 1232.50492.22° ND ND ND ND B548£27.12° BAIELG BIIEIST 358047
P 10689+22.76° ND 23.05£339"  ND ND 793.39+58.45° ND ND 10.07£092° ND 15893£16.56° 258061594 ND 65.08£2.50°
YB 7968892 ND ND ND ND 238622003 ND ND ND ND WIAEIR 136254809 ND ND
L 18827113660 387612168 ND ND 463£050° 770.98+3291° ND ND ND ND 2U167H6040° 4462H4991° 41084575 3654013

W AFRVNG PR R ZER B (P<0.05) : NDARMMH. .
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Fig.3  Total phenolic contents in the segment membrane and

juice sac of the 10 pomelo cultivars
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Fig.4  Total flavonoid contents in the segment membrane and
juice sac of the 10 pomelo cultivars
Hk 223 A dh R SIS O

IR R0, B PR M 7 44 Al Bl R S B AR DLt B
B B R EEIRENE. MR E YRS RAE
10 Fh S TEMA R A i, ¥IME N1 000.72 pg/g, 10 Fh
KU B 59.11% ., HB = W& 8 &E N 2WB,

222 HaPh T A, MRS & FEON2366.77 pg/g, HIKAECS (1491.07 pg/g)
IR, FERMEENE S RERLE (P<005) , GX (1836.19 png/g) + MERGERENZDI, &
£2 ZRABFHEREDREER
Table2 Phenolic compositions in the juice sac of the 10 pomelo cultivars
ug/g
i Hli i HE A
FERE OBEE O XER OMEE O BEE WRAE  HEEE GEE REE FT BATR] R R (Sp 1
WB 21074532 ND ND ND ND 1823242124 ND ND ND ND 1295.774£32.66° 41226+5940°  ND 36.194891°
Cs ND ND ND ND ND 1693042578 ND ND ND ND 1325.89+113.04°  42.98+3.74° ND 18.86+0.77°
DI 11574438 ND ND ND 7770345362 589.07£40.77°  ND ND  1225+186° 708.358+47.84°  812.60+1390°  88.18+6.60% 10.68£050° 41.84+149°
HX ND ND ND ND ND ND ND ND  4534027* ND 948.25£177.71°  117.88£589°  ND 6.4040.83*
KY  11736£150° ND ND ND 7772045939 592.52£4506°  ND ND 1044049 7093144500°  818.05£1044°  90.50+231% 1089056 42.66%1.75
GX ND ND ND ND ND 3656344826 ND ND ND 177214469 851504£2358"  35.134£2.08° ND ND
HM 23054295 ND 1063+140° ND ND 308.084£3625¢  ND ND ND ND 8579449167  497.0245983  ND 24.07£0.82"
[P 42964295 ND 15824334 ND ND 930.51+88.70° 9.78+038 ND 6751494 ND 12558247517 54284383 14762058 26204146
YB ND ND 1290+£1.73 ND ND 2546143166 ND ND  8l4E144% ND 9170348377 274.03£551° 18214074 249242.07"
IL 23229+4681° ND ND ND ND 177961567 ND ND  79.00+679 5837047093 1318746494 82.08+825% 11794075 11344178
£33  FRMAFEXRITHRBTE MRS E
Table3 Antioxidant activities of the segment membrane and juice sac of the 10 pomelo cultivars
- DPPH [ 5075 4§ )/ (umol TE/g) FRAP/ (umol TE/g) ABTS" « %[%#E S/ (umol TE/g) APCHEH/% HeF
A ! A T A bagiich AR OV BRI
WB  74.7840.94" 151.7441.47" 66.5541.69° 76.674+2.31°% 9.65+0.42° 10.20+0.40° 8235  85.38 5 2
CS  77.1648.54™ 131.87+6.21¢ 57.32+£4.00° 67.30+£1.21¢ 11.0040.53"* 10.28+0.32° 83.13  78.65 4 4
DI 75.74+2.58™ 138.4446.60™" 73.88+4.54"  83.22+4.59" 10.46+0.66™ 7.8440.23¢ 88.00  77.23 3 6
HX  65.474+3.06% 96.83+2.20" 53.58+2.13%  71.36+2.31%" 11.8340.23* 6.81+0.45° 7945  61.73 6 8
KY  57.45+1.497 76.53+3.26° 48.47+1.73¢ 65.54+1.58" 7.6240.55¢ 4.80+0.06° 6272  49.63 10 9
GX  80.6243.01° 72.54+1.50° 80.05 +2.66" 62.62+1.74" 12.10+1.32° 5.1440.12¢ 96.92  48.95 1 10
HM  63.98+2.64% 110.53£5.10° 54.30+2.22% 84.96+7.05™ 10.0240.52¢ 7.8840.31¢ 7421 7179 8 7
LP  55.05+3.37" 153.28+11.07" 76.78+7.53"  117.82+13.23" 9.6340.43° 11.08+0.98" 79.14  100.00 7 1
YB  70.11+2.87% 144.17410.79™ 51224261 73.7243.85%" 9.5740.52° 9.054+0.51° 74.00  79.42 9 3
ZL  88.83+3.75" 129.23+5.49¢ 66.77+2.69" 90.69+2.35" 10.58+0.90" 8.08+0.44° 90.28  78.05 2 5
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N2 664.32 png/g, HIKEKY (2661.63 pg/g) .
WB (6.16 pg/g) : EERE T EREMZEZL, S8
18827 ug/e, HIFEKY (137.07 pg/e) + DI (132.60 pglg) -

HIKH T AR AR AR E TR, &)
BRAE. BETHRMNSELLI DR &m, HE
N383.96 pglg, (4 FHEYER M E156.76% . WET
RS ERm N RAGX, T N694.64 ng/g, HIKECS
(563.33 ug/g)  HX (431.18 pglg) ; SR & B m
&GX, HEN469.28 ng/g, FHIKEZL (414.62 ng/g)
KY (378.88 pg/g) .
224 F SRRV B 2 RO R

BHER2TT N, HE R Hb 7 44 Al 2 S S2 v i DA #h BR )
B T R RENTE. EE S R0 Rk
i o B v, ¥IEN357.00 pglg, 10 Fh 2 R A B (Y
44.15% ., MR B E B s ELP, B E~930.51 pg/g,
HRJEKY (592.52 ug/g) « DJ (589.07 pg/g) 5 7
TEHEEREKZKY, &8 370931 pg/g, HikEDI
(708.58 ng/g) + ZL (583.70 ug/g) ; R RS =R &N
FEKY, FENT77.20 ng/g, HIKEDI (777.03 pug/g) -

R Hh T 44 R AR ST R DA TR . 4R R
BANE. BETRAOGENLS MR Rm, WHEN
1040.16 pg/g, 4 Fil) & E1183.92%. HE TR
SEREENZCS, FEAN1 32589 ng/g, HkZEZL
(1318.74 ng/g) « WB (1295.77 ngl/g) : SJEMK
TERmNAHX, &8EN497.02 pg/g, HKZEWB
(41226 pg/g) « YB (274.03 pg/g) .
23 AR TR, VTIPS

WIR3F7~, tHDPPHHE G FRLI ol A, TR
DPPHH HILERMRAE N Z R EE (P<0.05) , HmfE
RRACHEM1.61 5, FARDPPHH iR AE /1 &R i
RZL; HIRZEGXFICS; &5 HIZLP. 1 HiDPPHH
HiEMEENEREE (P<0.05) , fElERRIEr
2.11 f%. 7 DPPH [ B 5535 bR A /) S s i /2 LPs LI
WBAHIYB; 555 1:2GX.

FHFRAPSCIG AT, FERFRAPHZE R (P<005) ,
B E 2 B AR 1.65 fif . FERFRAPH SR ZGX;
HUGELPHIDI; 85 M2EKY. TFRAPIE % 7R
(P<<0.05) , srmifH /2 mAC{E1.88 f5. VT FRAPH
SRIRELP; HLUCGRZLAHM; £33 £ GXo

HABTS " « iEFRscib ], FEARABTS  « iRk
NEREZE (P<0.05) , HfE2RMKER1.59 %,
PARABTS  « iHFRAE BRI ZGX: HUGZRHXM
CS: mIIMEKY. HIABTS" « iEkfe hER B E
(P<0.05) , FrftEmd®MEm2.31 1%, HHABTS® « i
Frfie IR L HUGRCSHIWB; 5 d511/2KY .

S [R] i Fl il T A (AP CHR BB I N 62.72% ~

96.92%, I\ APCHEH L $y48.95%~100.00%, A
THRARHAIGXIAPCHEH i =1, X KW GXAJDPPHH
HE /G R AE /). FRAP. ABTS' « IR HE HMLi & P4
WG, HREZLAIDI; KYAPCHEEURL, X
FIAKYMDPPH [ L5 R AE /7. FRAP, ABTS' « i
R RE L5 PUE TR E RS . M7 R ALLP R APC
fafmom, XRWLPHIDPPHH HATERRBE /. FRAP,
ABTS" « i5BRAE I MR & PUALTE M fe i HLK 2 WB
FYB: GXMAPCIREURAK, XFHIGXJDPPHH Hi bk
B AE ). FRAP. ABTS™ « {5 A8 /145 & TLAAL IS
PEm S .

3.4 #

ENTVAS- S LR HE S APSPOE S el
BRI R S R MR
fg s, JF TR EEAT TR . AR A2 A
AL I R S EE R R E, BB Am RN S R
IR >3A, S BT A S, K>
. GXFERMEE . S3lS B ZLIT KL
My ik LPH IS B E & B 3 Rt e
T5 0 E 2 AN AL S AL TR PR SR S I E L8, DPPH
B ERRAE S IR > 2R FRAP: > %K,
ABTS" « i5BREES: BER>TIE, SHRKVIGXEA. LP
BRI ZRE PURAIE PR iR R . AT FORE D HE A% B8 U 1) S8
BRSO BOE SR, ORGSR B IR BRGAN R fi
HE R R SR AL 7k, BT itk 2 i Eme
DO AE . TR, D E PRI 5 4% Ak R R AL R A 7 i
B RN TR S R 16 22, (g ik E DT AR 7 Mk
(IFPEEAE AR -
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