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Abstract

To search functional biomaterials of citrus pressed cake, the chemical constituents were analyzed. Moisture content
of citius pressed cake varied slightly with sampling time. Moisture, non-nitrogen compounds, crude protein, crude fat,
and ash of citrus pressed cake were 82.23% 16.94%, 1.27% 2.5%, 0.58% (all w/w) on average, respectively. The
chemical composition of citrus pressed cake was more similar to the peel than to the flesh of Citrus wnshiu var. miyakawa.
The pHL, acid content, and pectin content were 3.57, 0.43% (w/w) and 1.49% (w/w), respectively. The vitamin C content
of peel of Citrus unshiu var. miyakawa was 87.1 mg/100 g, and was higher than the 46.4 mg/100 g of citrus pressed
cake. Total carotenoids of citrus pressed cake, and the peel and flesh of Citrus unshiu var. miyakawa, were 512.2
mg/kg, 2,649.5 mg/kg, and 199.4 mg/kg, respectively. Therefore, citus pressed cake may be utilized as a natiral source
of pectin, flavonoids and carofenoids. The nmjor inorganic elements of citrus pressed cake were 201.3 mg/100 g of
K, 47.9 mg/100 g of Ca, 19.4 mg/100 g of P, and 17.8 mg/100 g of Mg. The major free sugar contents of citius
pressed cake were 3.05% (w/w) fiuctose, 2.91% (w/w) glucose, and 4.94% (w/w) sucrose. Total free sugar was 9.91%
(w/w), corresponding to 58.5% of the non-nitrogen compounds. The main flavonoids of Citrus unshiuwere naninutin,
hesperidin, and rutin. Neohesperidin and hesperetin were also detected in trace amounts. Themajor flavonoids of citrus
pressed cake were hesperidin and narimutin, and the content of hesperidin was 194.6 mg/100 g.
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.1, pHE pH meter (Metrohm 691, Swiss) 2 =% 5153t}
B}l C= hydrazine H] AW, 7} 2E]| wo] =8 B33
He ol&stgon, E3FEAE HP 8452A (Hewlett
Packard, USA)E- AF8-3l51tt #HEl A 2.2 carbazole H] 443
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Perkinelmer, Germany)® &7 3tg]th
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8] A gk T} Sep-Pak C18 Cartridges (Millipore,
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HPLC 48 A2z ARgatlch fel% #42 HPLC
(Waters 510, USA)9] columne Prevail™ carbohydrate 5
um, 4.6x250 mm(Alltech)E A}8-5}] acetonitrile : water
(70 : 30)2 flow ratel= 0.8 m/min& 3}9ch HZ=gole
fructose, glucose, sucroseZ 27} 0.5~5.0 mg/mLE A5}
o] standard curveE ZA Yo, FFEEF LS 5T Sigma
Chemical Co.(USA) A| &2 A8}ttt
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AZAZ] A& HPLC £4-8 A 52 AMESITh e
o]x9] FE 3 (Sigma Chemical Co., USA)?! hesperidin,
naringin, rutin, quercetin, hesperetin, naringenin, neohesperidin,
narirutin, flavone& 5~50pg/ml=z ZFA)s-¢itt. HPLC
(Waters 2690, USA)2] ¥4 271-2 Hypersil GOLD, 4.6x100
mm (Thermo) column © 2 acetonitrile (0.5% CH;COOH) :
water (0.5% CH;COOH)Z 12 : 885-E 16 : 84, 26 : 74,
36 : 642 217} gradientE 2AJ3F & SIS 5L x4
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Table 1. Proximate constituents of citrus pressed cake and citrus
fruits

(wet basis, %)
Proximate . Crude  Crude Non-nitogen
constituents Moisture protein  fat Ash compound
Pressed cake 8223 127 025 0S8 16.94
Peel 7437 178 042 0.78 22.65
Citrus fruit
Flesh 8712 071 013 032 11.72
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2A 2 o] 87Ex7} =rha BerE|Qt) Table 304 Hi=
Hpe} o] R RS FFe Eﬂﬂli AE F-Hol 71
2ol ol giglon, 22 AFue AAM B F3
BEh 2 FHFud o ?g—‘l'l'o} Fa FrIES
ZE 201.3mg/100g, Z% mg/100g, <14t 19.4 mg/100 g,
“]'JL‘H‘EF 17.8 mg/100 go] ] 31, o] ol ¢-&] FHfA 5
7] 8 3 AEE 28 mg/kgol £ ATt
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sucrose %t} (Table 4). Fructose9} glucoseS

A% 38 2R A BRI, sucroseis A
g2 wtE g AolF HolR| gyrt. AEgdde
fructose, glucose, sucrose®] & 3.67~3.93% = 1$- H)
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Table 2. Chemical constituents of citrus pressed cake and citrus glucose .t} oF 2 A $Hfratn glSiTt Zha 25Hte]
fruits el g8 Z2H fructose 3.06%, glucose 291%, sucrose
(wet basis, %) 394% Atk g 2AFEel A F fElge 991%%
Physicochemical Acid  Vitamin C  Carotenoid Pectin PR 425130 AA gk thsle] 585% BH)S-S xRS
consivens P content (%) (ngl0g (ke i oﬂﬂrﬁ} ae] AA gl st b ¥&-& AR5t
Presed cake 357 043 46.4 5152 149 m
Citrus Peel 483 028 §1.1 26495 231 Table 4. Free sugar of citrus pressed cake and citrus fruits
froit Flesh 329 092 234 199.4 0.37 (wet basis, %)
Free sugar Fructose Glucose Sucrose
i Pressed cake 306 291 394
Table 3. Inorganic elements of citrus pressed cake and citrus
frruits Citmss fot Peel 3.67 376 393
i
(wet basis, %) Flesh 1.74 1.83 397
Inorganic mg/100 g mgfkg
elements  p K 3 Mg Na F Zn Mn Cu B =gy iols
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Fig. 1. HPLC chromatogram of flavonoids in citrus pressed
cake.rutin

Hio|= J¥-2 Fg. 1o 23 ule} ZFo| narirutin, hesperidin,
°]%lt}. o] 9]ol % neohesperidin, hesperetino] - L)
AEHN L, giFie] wid dej2 Ealatn Ik =
&, Table 5¢% UERHA] 949k 1} naringin, naringenin,
flavone 50| EA % AZEH o™, quercetin® & F4 &)=
ojEel Fet o] 2ot A v &S Ak 9ee <&
T U

Table 5. Flavonoids of citrus pressed cake and citrus fruits
(wet basis, mg/100 g)

Flavonoids Rutin ~ Narirutin -~ Hesperidin Neohesperidin  Hesperetin
Pressed cake 6.9 170.1 1946 0.7 03
Cims  Peel 136 2418 2852 36 Ll
fruis  Fleh 13 BS 146 trace trace

*Naringin, quercetin, naringenin and flavone were trace in pressed cake and citrus
fruits.

A 5FAE AT v 29z os WYY E TRt
B 2 AFuel 71 E 15 ARehe ZEE o]
E+= hesperidin#} narirutin®] 1}, hesperidino] 194.6
mg/100 go 2 7} wWo| 385197, narirutin 170.1
mg/100 g, quercetin® 2 FHH = ZelH-o]=r}) 287
mg/100 gt} 1ejm FA Rl A EodE 100g
ol hesperidin, narirutin, rutin, neohesperidin }&Fo] ztzt
2852, 2418, 13.6, 3.6mgolQitt I& RYAi=
hesperidin, narirutin, rutin 3o} z}z} 124.5, 73.6, 1.3 mg<.
B AA A A F-9 R 2R o) gheko) nj$
F9 ol E FHE AW 90 Ko} ek
EABIIS: 28]3 & S0 T4 2 Y B
I HAe £A3l= $2 SR o|=% hesperidind}
naringin©| 2} H31gk At @] 2 Ao A naringin
AN ASEHAT FHAAE 2 2o 2 Yo,
hesperidin®} narirutino] $8 ST H wol=o] ARRA L
Hv}. 3, T2 A quercetin© 2 F3 v Zeh
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wol== 7ol 39.1 mg/100 g, Il 18.7 mg/100 g2 &
ettt g AFuke] EafE ol e 2Tt
A 25 599 3 e = Jehgen. 7o &
8& Bt @ol AL gioick whebA] g Fsute] Ak
315 QI3 7SN E B AUERAE T aEA
Zate o] =9 7 ke hesperidin®} nariruting AH] 8} A

Az 283 7L dvka AdEn.

g o

ZrEargate] AdsE giste] g AEul g7l
TEG FATAY AR 52 BA3ITE AFA 76
upel A akguke] 4R e ghh Alol= e, 3
ooz 58 8223%, FAALIE 16.94%, Zoad
1.27%, ZXW 2.5%, 237 0.58%c}) At Ee ez
Wike) HHEoh HAE 199 547 v)5gh gl
2 AEdke] pHE 3.57, 4F 3HaFe 0.43%, A€l 1.49%
23 HE Ce £33k 43 F-$9171 87.1 mg/100
g2 7P wokom, 2 A5l = 464 mg/100 g -
3t F7tRE o= e Fha A, 23]
A 2 7S Zhzb 512.2 mgkg, 2,649.5 mglkg, 199.4
mgkgO 2 WSH T A Bol Exalon, 7w
2FH-E de] gl JlRE o] =] AxjY o R o] &TIX|7}
o AGH AT g ZAEetel| 8 FUIES 4F
201.3 mg/100 g, Z-% 479 mg/100 g, Q14+ 19.4 mg/100 g, »}
TUlE 17.8 mg/100 go] Yok 3 ZFUe] F9 fE|8e
fructose 3.06%, glucose 2.91%, sucrose 3.94% %3 2.4, &
2 991% =2 FALSFES] 585%% T 2FU7te
T8 FetE o= AR T aidA Fej2 EAsh
5 naritutin, hesperidin, mutin®]¢l o™, o] B
neohesperidin, hesperetino] &=tk 75 2-ZFHlo] A
71 & HEE AR e S wo]=E hesperidin}
narirutin®] 1 ©.™, hesperidin©] 194.6 mg/100 g 2 714 &
o] &f3ta ATk
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