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Characterings Techniques and Adulteration
Judgment of orange and grapefruit Juices.
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Table. 1. Analytical data for orange juice
Mean Range No. of Reference
samples
S.G. 1.046 Koch & Hess(1971)
1.042 1.040~1.043 Sawyer(1963)
T. sugars(as invert)( %) 9.04 Koch & Hess(1971)
54~10.5 Tressler & Joslyn(1971)
Sucrose(% ) 3.66 2.6~4.2 Koch & Hess(1971)
3.88 3.72~407 Sawyer(1963)
Glucose(%) 2.55 2.0~3.1 Koch & Hess(1971)
Fructose(% ) 2.65 2.0~35 Koch & Hess(1971)
Red. sugars(as invert)(%) 349 2.83~4.41 Sawyer(1963)
Non-sugar extract(%) 3.0 25~35 Koch & Hess(1971)
Pentose equivalent 0.07 0.05~0.10 Sawyer(1963)
(as xylose)(%) :I 0.04~0.19 Benk(1968)
pH 2.8~4.3 Tressler & Joslyn(1971)
37 3.4~3.9 Koch & Hess(1971)
T. acidity(as citric acid 1.2 0.35~2.8 101 Money & Christian(1950)
monohydrate) (%)
Citric acid(as monohydrate)  0.75 0.54~0.98 4 Clements(1964)
(%)
Malic acid(%) 0.14 0.05~0.20 4 Clements(1964)
0.21 0.13~0.39 21%  Floyd & Harrell(1969)
Total solids( % ) 11.6 10.9~124 13 Buffa, de la Gironiére &

Lemoine(1960)
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No. of

Mean Range Reference
samples
11.1 8.2~15.7 103 Money & Christian(1950)
Soluble solids( % ) 11.1 10.6~11.8 Sawyer(1963)
10.6 9.1~135 21 Buffa & Bellenot(1962)
11.2 7.0~13.8 73 Money & Christian(1950)
Ash(%) 0.39 0.35~0.43 Koch & Hess(1971)
0.30 0.28~0.47 32%  Coffin(1968)
0.27 0.24~0.33 38 Money & Christian(1950)
0.27 0.18~0.38 187 Israeli Advisory Committee
(1967)
Alkalinity of ash(%) 4.7 35~6.7 23 Morgan(1954)

(m/ n acd per 100g 48 4.3~58 Koch & Hess(1971)
juice) 1.0 0.2~25 60 Primo Yufero & Royo-Iranzo
Na(mng%) (1965)

1.2 04~24 Koch & Hess(1971)

K(mg%) 154 98~200 60 Primo et al.(1965)

187 150~215 Koch & Hess(1971)
Ca(ng%) 14 9~22 60 Primo et al.(1965)

17 8~24 Koch & Hess(1971)
Mg(mg%) 11 5~15 60 Primo et al.(1965)

12 3~19 Koch & Hess(1971)
P(ug%) 15 9~21 60 Primo et al.(1965)

14 7~21 152 Money(1966)
Formol no.(m/ N alk./ 15 1.25~2.0 5 Benk(1963)

100m/) 1.7 1.2~2.1 Sawyer(1963)

1.6 1.0~2.35 47 Calvarano(1963)
1.74 1.4~2.0 Koch & Hess(1971)
Chloramine value(m! N 19.1 11.9~22.7 6 Rojas & Garcia(1963)
chloramine T/100m/) 14.7 11.2~187 9 Wagner & Monselise(1963)
Nitrogen (mg%) 103 60~180 60 Money(1966)
102 69~174 18 Money(1966)
Betaine(mg %) 54.6 31.6~81.6 32%  Coffin(1968)
72. 8 67.8~77.8 Lewis(1966)
62 Weits et al.(1971)
32 Weits et al.(1971)
Ascorbic acid(mg % ) 45 41~53 Koch & Hess(1971)
Vit. Bi(ng%) 0.087 0.05~0.16 Koch & Hess(1971)
Nicotinic acid(mg% ) 0.27 0.22~041 Sawyer(1963)
0.14 20 Weits et al.(1971)
0.29 19  Weits et al.(1971)
Total carotenoids(mg %) 0.328 0.2~0.46 Koch & Hess(1971)
Polyphenolics(absorbance at (.58 0.41~0.84 32% Coffin(1968)

325nm)

%  Reconstituted juices(results expressed on 11.8% soluble solids basis).
% : Includes sixteen samples reconstituted juices(results expressed on 11.8% soluble solids basis).
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Table 2.

Analytical data for grapefruit juice

325nm) -

Mean Range Na. of Reference
samples
S.G. 1.028~1.043 3 Roberts & Gassum(1934)
Sucrose(% ) 2.2 1.34~3.0 3 Roberts & Gassum(1934)
~Tsugars(as invert) (%) 6.33 4.78~8.00 3 Roberts & Gassum(1934)
Red. sugars(as invert) (%) 3.4~10.6 Kefford et al. (1959b)
pH 3.1 3.0~3.2 3 Roberts & Gassum(1934)
2.8~3.2 Kefford et al. (1959b)
T.acidity(as citric acid mono- 2.2 1.85~2.6 15 Buffla & Bellenot(1962)
hydrate){ % ) 2.3 2.0~2.8 16 Buffa et al. (1960)
1.6 0.5~2.6 83 Money & Christian(1950)
04~29 Kefford et al. (1959b)
Citric acid(as monohydrate) 1.7 1.19~2.10 3 Clements(1964)
(%)
Malic acid(%) 0.05 0.04~0.06 3 Clements(1964)
Total solids( %) 11.1 9.0~116 16 Buffa et al.(1960)
9.9 6.6~13.5 83 Money & Christian(1950)
Soluble solids( % ) 113 9.6~12.9 15 Buffa & Bellenot(1962)
10.0 7.9~126 65 Money & Christian(1950)
6~13 Kefford et al.(1959b)
Ash 0.27 0.23~0.34 47 Israeli Advisory Committee(1967)
0.48 0.41~0.54 18 Morgan(1954)
Alkalinity of ash(%)(m/N 5.6 4.6~6.5 18 Morgan(1954)
acid per 100g juice)
Na (mg%) 0.6 0.35~0.85 6 Sherratt & Sinar(1963)
2~24 Kefford et al.(1959b)
K (mg%) 136 118~160 6 Sherratt & Sinar(1963)
67~203 Kefford et al.(1959b)
Ca(mg%) 11 8~14 12 Wagner & Monselise(1963)
5~12 Kefford et al.(1959b)
Mg(mg%) 2 1~4 70 Calvarano & Calvarano(1962)
5~9 Kefford et al.(1959b)
P(mg%) 10 8~15 70 Calvarano & Calvarano(1962)
12 9~15 47 Israeli Advisory Committee(1967)
10~30 Kefford et al.(1959b)
Formol no.(ml N 2.1 Ludin & Samish(1962)
alk./100ml) 2.05 0.9~2.90 9 Dawes(1970)
8.3~188 Benk & Stein(1959)
Chloramine valuc(ml N :
chloramine T/100ml)
Nitrogen(mg% ) 52 32~72 15 Money(1966)
67 50~94 20 Money(1966)
Betaine(mg%) 48 Lewis(1966)
21 14~28 9 Dawes(1970)
Ascorbic acid(mg %) 25~50 Kefford et al.(1959b)
Polyphenolics(absorbance at 0.45~2.15 9 Dawes(1970)
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Fig. 5. Hesperidn(Hesperetin-7-rutinoside ).
Fig. 7. Neohesperidin
(Hesperetin-7-neohesperidose ).
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Table 3. The major flavanoids of orange and grapefruit
Flavanoids in crange Flavanoids in grapefruit
Hesperidin Naringin
Naringenin-7-rutinoside Naringenin-7-rutinoside
Isosakuranetin Neohesperidin
4--D glucoside of naringin Hesperidin

4-3-D glucoside of naringenin rutinoside
Neohesperidin

Poncirin(Isosakuranetin-7-nechesperidose)
Isosakuranetin

4-3-D glucoside of naringin

4-A-D glucoside of naringenin rutinoside

ol oA AEBFe G Fapuhmo|=s}
Polyphenolicsf#+ Apigenin, Kaempferol, Di-
hydrokaempferol, Eriodictyol, Quercetin®} o]
€ 3 -Methyl Ether®} Isorhamnetino) t}.™

AE WA F&2E9 HLEHE 1259
2% FAdEe AUYP @ A7E o
2 G ARFE 39 U gFe
11E APoeg 45~66% ZA2E Rusy
I FLole vl53e] 1mE zhE 700ppm
Bo 83 EOE F2E 958 Fug
+ 500ppmEt} HQt} 2AFF2 Fo] 1n)
AAE HAZYA'NE o|fstd UAAS
Prunno 2 543 Hggo) 3ot
a2y ToF o] Wyol feETA 3
$EE VYUY Fa2F A2 E st=d
F&% Aolth z-8%F 300~700ppm A
FEA AEF29 547 nojz ¥
]:]_27. 7. 72

Floridas} Ze]Z ol Ag HBxxe] o}
YL 1,000ppm} 1,500ppmeo]ar o] ek

9] 90% U# A& Albedo, Rags} Hxo) &
At F2F9 YA gFe FANF
200~300ppmAte]l 2 cieFsich. xpgo 9]
H U g+ F2 410ppm, Juice sacs
1,400ppm, Section Membrane 12,500ppm, Al-
bedo 21,000ppm, Flavedo 6,000ppm, Core
26,000ppm Fo 2 B 3l oh

ExF =2 v3aA gFe AF9 vy
g dFgste A9 M=z AlgTFo
e stAl Bk AR 9] Fepuleol=
2 AF F2Y 9% v avgd
ke 350~650ppmoe 2 B E 1 Q)

S A9 HgtY PEF R Az
2= 1,800ppm, Section Membrane 15,000ppm,
Albedo 16,000ppm, Flavedo 1,000ppm, Core
45,000ppmojt}. o] AHL Fadadog
Eriodictyol Glucoside®] % 3oz <ok7F o}
By oA LAXNFAF 2wy
o e BF 690ppmolT W= 500~
1,000ppme] ©}.

Table 4. Relative fluorescence-intensity of flavanones

7-Rutinosides

7-Neochesperidosides

Nar. Iso. Hes. Nar* Nar. Iso. Hes. Nar*
Sweet orange 4 2 10 1 — - - -
( Citnis sinensis)
Grapefruit 4 1 Trace 1 10 2 Trace 1

( Citnis paradist)

Nar.=Naringenin ; Iso.=Isosakuranetin ; Hes.= Hesperetin; Nar‘= Naringenin-4" -glucoside.
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Table 5. Seasonal variation in flavanoids in the juice sacs of Texas Ruby Red grapefruit

Seasonal decline of flavanoid

Flavanoids In juice sacs

(1g/g wet weight)

Naringin 1,630~480

Naringenin rutinoside 840~190

Poncirin(Isosakuranetin 7-nechesperidose) 60~ 20

Isosakuranetin rutinoside 25~ 5

Neohesperidin 80~ 25

Hesperidin 45~ 12
7 3 Z_ 3

o}
oo e
3 4,
43 o 4 & 5
& 0
Fig. 1. Flavanones Fig. 2. Flavone. Fig. 3. Flavon-3-ol.
R,
HO ‘ 0 O R,
OH O

Fig. 4. Major flavanones of citrus fruit. Hesperetin, R,=0OH, R,=0CH, Naringenin,

Ri=H, R,=0H. Isosakuranetin, R,=H, R,=0CH,. Eriodictyol, R,=0H, R,=0H.

(1}) Permethoxylated Flavanoids
T st FESEA EEXHT U=
@ Fehulxzol= FHgEFNE B PMF
(Permethoxylated Flavanoid)e} 33g&Ee 7+
A E olnlxE FLEA FHE ol

3FEL Flavedod Ol SacdlA] Qojxn
FTET LAAF2EY LAANPAF2 F
o] 508) © W™ ¥ 62 WMAH F29
AEF2aF PMFE#& EAIE ol

Table 6. Permethoxylated flavanoid(PMF) contents of citrus components and threshold values

PMF (ppm)

Cpl Omowe Tangetine Grgolit /S0,

o juice juice juice

juice level
Tangeretin 13 0.38 3.50 0 33
Tetra~-O-methylscutellarein 32 0.54 0.30 0.05 15
Heptamethoxyflavone 22 0.94 0.45 0.15 28
Nobiletin 91 1.55 5.67 0.35 46
Sinensetin 85 1.26 0.95 0.05 30
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Table. 7. Permethoxylated flavanoid(PMF) contents(ppm). Analytical data of

seasonal mean values

Season Early Mid Late
No. of seasons 7 15 15
_ 0.43 0.54 0.39

Tangeretin (0.20~0.60) = (0.20~1.25) (0.30~0.50)
0.45 0.47 0.57

Tetra-O-methylscutellarein (0.30~0.55) (0.25~1.05) (0.35~0.80)
0.71 0.84 0.75

Heptamethoxyflavone (0.60~0.90) (0.40~1.60) (0.55~1.25
1.26 1.15 1.41

Nobiletin (1.00~1.50) (0.80~1.70) (0.95~1.95)
0.96 1.04 1.20

Sinensetin (0.80~1.20) (0.50~2.05) (0.80~1.75)

All results quoted are means obtained over a number of seasons.
Figures underlined are means of the means obtained over a number of seasons.
Figures in brackets are minimum and maximum mean values obtained over a number of seasons.

(2) Limonoids

Limonin (2% 8)2 ZE7Ae ung

= &3¢ Triterpencid Dilactono]t}. ©] ]
H+E 2L Limonin Monolactoneo] . A ¢
EF27 A 2ERS 2oz HFA,
Monolactone(50ppm FEZ L 3H|gE)L
3% 1v]9] Limonin3tgE2 AYHTED(2
~7ppmell A :m|7}, 15~20ppme]H 7ZH&t
w7t )

Fig. 8. Limonin showing the A and D
lactone rings.

RF9 2#:AF<] Limonin FFEAN 2
3} 3ppmo]3te] 1 Monolactone?] £AI=
9] 442 Navel, Shamouti © ANAF 29} 7
Ao st BRIEYu’ " ABFAF)
t ZAQL 15ppmez B3 THAL 3ppmo
2 FHoh"” RAGe] F%3 Limonine} ¢t}
2]} Limonine] A=H-& TLC Bromine
Wrgog2 AAE 5 Jok?

(3) Carotenoids

7t2dxol=es REVe} F2o EAH
AE JehllE X84 diolt o]ge F
2 Polyenez} Mo g FE3III ZIALES] o]
FEEY E£AFZE ZEn. 50F0149
33t E o) ®3}4, Epoxide, Monol Epoxide,
Diol, Diol Monoepoxied, Diol Diepoxide, Polyol,
Aldehydes} Ketone™g E3H3 73349
Ft2¥xo|= Fractiond|A 2ok
8L 2#:XF2e JIRE ol TF 2N
2] o]t}
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Table. 8.

Carotenoid contents of orange juice

Total [B-carotene
Juice sgr:p?is carotenoids B‘(C;:;}f;l © as % of total Reference

(mg%) carotenoids
Genuine commercial ~ Many % 0.328 0.0096 2.79 Koch & Hess(1971)
Ex Florida and California 164  0.32~1.65 0.04~0.09 6.60%  USDA Handbook(1962)
Early Valencia 1 0.68 0.048 7.06 Bernath & Swisher(1969)
Late Navel 1 0.84 0.071 8.45 Bernath & Swisher(1969)
Navel 1 0.70 0.029 4.14 Highy(1963)

% Many analyses, determined over several years-mean values quoted.

% Calculated from mid-range values quoted.

BHdd AAUF22RE LAAF2
T stzduxol=s FHFXNE ALY F

ek

Table. 9. Carotenoid contents of orange, mandarin and tangerine juices
Orange Mandarin Tangerine
Total carotenoids(mg% ) 0.328 0.907 1.25
B-carotene(mg% ) 0.0096 0.026 0.080
Carotene ester(mg% ) 0.035 0.326 0.769
B-carotene as % of total carotenoids 2.79 2.8 6.6
Carotene ester as % of total carotenoids 11.35 355 61.9

F2Exol= 33E Groupe F 712E
rolz, 7l HE, 71249 J 2z EFHC
B-Caroteneo} 10%7} ()7} H¥ QLAAF
29 I/FFAE FARG* 7 F JlEd
ol=F9] JIRE|ko|E 2y FHFL F
&, A¥azrtEOgd 9% 22, 42
o] ¥A, o2 TLC, &4 <HERZ T &Y
B 59 #AAFE T olxztdit Cit-
rus Sinensis 3% 9] 7l2Ejxo)l= B FA}
ABRE FAS AT

{4) Volatile oil Compounds

dhHor F&F dXY AFFH2F
of HEY dTFL 0016~0.075% <}
0.008~0.014% 2 Ztz} B Ech> 16 1o
HE odo] 2 723y Fo EAEA
gt=(Endocarp &9 &3 A=z 2¢ 3
) dgAez AzxE ZEF2M 7HE
Z By J1gdes B HAIEo F
Zo] Hu o] AAVEL F2oA gloiRh

todt ZEe Y AEEAPAE tiA /A
31 =848 D-Limonene(2F 90~95%)
o] Tt & w3gAd &F, A o2H, &
dtol=9} AE Fol A EASL” A&
o] Aol Hart 7] dEd] AF3 o
= Fagort oi$ 42 AA dow 3%
29 27 gH2ch

#h GLC Profile

GLCol 93t 2AX®e AFLd¥a &
He zt 7)18F FHolx 20F ¢4 IFE
o ZAE puslzn Yt LA LFd=
Heptanol, Undecanol, 1-P-Menthene 9-o0lo]
A5 dol = /314l CLS9 Trans Lin-
alool Oxides} Neralidol S o] &A%t} I x
2PN eé:MAI} AFOod Fo WES
£ 3£ D-Limonene, nonanol, Linalool, Octyl
Acetate, Citronellal, Decanal, Nonanal, Decyl
Acetate, Citronellol, Geranyl Acetate, Geraniol
Solth Decanale] 33 ol v]&E AA
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392 Citronellole 2@ 92U 0.3 A&
d 6.10)Th
{9 Linalool Content
Linalool3 %2 2 #A 2 53%0)3 &

29 04%2 o]9} HlgL 10: 10)p®

) Aldehyde 3% QdAX|9} AE =9
gHdl=9 Ady FEE= GLCE EAYW
qHe ¥ 103 2o

Table. 10. Quantitative analyses of the major aldehydes in cold-pressed orange and
grapefruit oils
. . Aldehyde(%)

Citrus oil c7 8 Co C10 Cil Ciz
Valencia orange(Calif.) 2.6 38.6 5.4 41.8 1.8 7.9
Navel orange(Calif.) 3.8 26.9 55 40.2 2.9 12.1
Temple orange(Florida) 15 48.6 2.2 34.1 9.3 4.2
Grapefruit white(Ariz.) 34 34.7 6.4 434 2.5 7.7
Grapefruit pink(Ariz.) 3.9 16.4 8.8 53.9 6.0 10.9

@) y-Terpinene : L A9} AEF9 7
ol EHF L 01%9 05%2 B
IEA™

(@) Octanal : v}&A} QAo U] <%
e 28%7h AEL UL 06%7F FHHch

(#h Sesquiterpenes : 2.# 2] A 7| Z A
Sesquiterpene £82) FAEL Valencened}
o H& Y99 Bcaryophylleneo 2 L}E}G
Sesquiterpene £ 9] AYez Y% ATk

1% Methylene Chrolide2 Hamilin £ %%
9] FAgles AL AFseg ¢E F2E
< 57}A ©E& Sesquiterpened}t o] F2
Valencene(90% 0] o2 JTAHAE AL 7+d9
A ThH'® F Q23 Sesquiterpene® ¥ Valen-
cenedl TA= CUE ZELYE BH 2d
229 BE¥ 4 9ok Valencened} 22
Z7 9] Sesquiterpeneq! Nootkatonee =}2
LY #FE 553 AE olzals 3
=t A5 2 Y 2] Nootkatone 3o A< o)
AREo2A F7HET AlA ZAo A 2u)
AT d §FL 001~1.8% = theksta®
a3y duk B4 x)= 0.05~0.07% 0| k™
Nootkatone®] A%& ZAAL YR HE 2

A AgHF A ¥E AFAR|
T e¥A 2o 2AHI}™ Sinensal, Ses-
quiterpene Aldehyde:= Q@A X0 dA $a
"ok I §%e WEAF 2dA 29dME
01% /3L o)A Zud A2g A}
£ olzrlz 2dA ofznle] x¥e Y=
T8 g0

(5) Conmarins

Conmarins(Z2¥ 93 1 TH 3gE
Psoralens(1% 10)2 72 2o Y9 v
g BEolyg ZAEFFa A%

0
| o |7 f
4 6 12

Fig. 9. Coumarin.Fig. 10. Psoralen

Coumarn3gt252 TLC, GC, HPLCWt
BFEH g3ld F2 27 FHAARSE
th g FAAAN LAHE P2 EE
2 AN 5F, AFANA 1371 Cou
marin 33HEo] FAHAJG™ 28z Cou
marin 338 F (AEF9) Scopoletin(6-Me-
thoxyacoumarin)3}  Umbelliferone(7-Hydro-
xycoumarin)o] W3 ole] e Fga
Coumarino|th.® T Coumarng )33}
N2E]Z EFA T o]d) Wty Ao UL
QA A2 ot E YA Coumarin®} Psoralens
ot Zo] Fa% st HAFEZA 7-Ger-
anoxy-Courino]th.'? &hite] Enj2 e AL
Coumaring4o] 7|7} ZZF2d S35 &
3t 2t EAI Fzo YoM T
B F#XE2A AgEHE Rolgho

(6) Amino Acids

Orange®} #}3-F29] ofnjzit ZAHL ¥
113 12¢} 2. o] A9 FoJide Ux
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7] B4 dFAEe] 1x9 Ity 249 o] Zzallojen 1% AAF 20 100md
o] 9] ofotx FF{F Hrie TANA 3 HF 70~138mge BAYR, AEF
o 27184 A7 LARAFL Folumt 29] Foju:mite ofAuEAo|THE 12).

Table 11. Amino acid analyses of orange juices
Variety Biondo Valencia Valencia Shamouti ~ Unknown Valencia
+Navel
Country of origin Italy USA. California Israel USA~ US.A
No. of samples 47 27* 20 6 6 3
. . 76 53
Amino acids(mg%) 18~103) 126 (126~250) T43~66) 123
Proline
40 45 120
s 46 ~ o e
Argnine 13~87 — (0~150)  4aZas) (90~150)
48 115 36 71
Aspartic aci 22 ~ 6
spartic acid 23~79 — (32~ 60 oa~125) (15~%6) (32~99)
14 18
—ami e - 44 _ 2
7 -amino butyric acid 13l 2% (30~ 73) 831 30
16 70 9 15
Seri 13 ~
rine 5~35 — W~ @m  Ge13) a~36)
21 28 10 49
lutami - 8 ~ .
Glutamic 6~42 — W9~ Gree)  G~13)  (Q9~7D
: 45 o
Asparagine . T1~81 “
2
: 4 2
Glycine o—a il
14 36 6 17
_Alan; 0 7 ~
a-Alanine 6~25 — O~ G 3s)  a~8) (1325
10
Lysi 4 —
ysine — 7~13
12
Vali 1 e 1
aline 2 ai~13) =
Reference Calvarano  Vandercook Rockland & Coussin &  Femmandez  Rockland

(1963) & Price Underwood Samish ~Flores et (1959)
(1972) (1956) (1968) al. (1970)

% Includes reconstituted juices.
Figures underlined are mean values.
Figures in brackets are range values.
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Table 12.

Amino acid analyses of grapefruit juices

Variety Unknown Unknown Unknown Marsh
(white flesh) (pink flesh)

Country of origin Pakistan US.A. US.A. US.A.

No. of sample 1 1 1 1

Amino acids(mg%)
Proline 6 20 12 59
Arginine 47
Aspartic acid 58 87 72 81
y-amino butyric acid 22 20 19
Serine 22 9 8 15
Glutarmic 12 17 22
Asparagine 42
Glycine 14 3 3 2
a-Alanine 8 6 6 9
Lysine 3 3 3
Valine 30 1 1 2

Reference Elahi & Fernandez- Fernandez- Clements &

Khan Flores et al. Flores et al. Leland
(1971) (1970) (1970) (1962)

oE 59 FARE AAR B oF AcdE /AT A

ot HEg Bolg 871z E£FJ g
A7 Proline, Hydroxy Proline, Aspartic
AcidFol BE EF3FM & &FL e
W3 Valine, Leucine, Threonine X 5ol A
33312 ¥ %ktl. Parson Brown Oranged A
+ EWsd & Serine ¥JL 7T
Shamouti L. #=X]= ¥L Serine, Aspartic

—

Valencia, Washington © @]9} o}m]x4t
Hqeiol A, AFEAY Aol Weddings '™
ol 7 BustHch oo dis 23
TFAYEL Aq87tx] ZEF ofnlxil
He TLCHeoz AAR A7 w3 #9
HQ zpolE AR REIGn ofnlxat
ke We Aol= AA-zaoldN o= 2

[ e

Table 13. Seasonal changes in the amino acids of Valencia orange juice
mg/100m/ Juice
. y-Amino .
Date Proline Arginine As"‘?“‘c butyric  Serine Glutgmlc Asparagine @-Alanine
acid . acid
acid
2 Jan. 80 72 42 6 18 12 60 6
19 Jan. 80 60 32 7 11 14 45 4
5 Feb. 90 70 29 7 10 12 43 6
19 Feb. 80 58 21 6 11 8 23 1
6 Mar. 95 62 27 11 11 7 45 Trace
22 Mar. 88 55 25 12 8 5 35 2
7 Apr. 74 65 31 12 14 12 51 11
22 Apr. 15 72 30 28 15 14 42 9
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e B 390 Ha)xJo} Navel 93
A8 S M-, otamat, ofAmEAle]
A% s AT olztde 124944 59
AlE F¢ F7HE UGS

Valenciafr 2o A} ol 2B e}, ofx5ta}z
o 4% F7he 5901 10971700 B3
E]1 Valencia @ #x]2] ojm|:=ibe] AH
Z Wgs ¥ 137 2ok wek o] FolM o
T8 AdYrio) Proline o] A&3HA
AR & AE o] gz Boly o
WA F2 §FA 2 A Proline F3x7F o
g 4oz FREAh ofnlxibe]
H Fxo Xole AuiAel FHEY o=
T2t F4dol Ay E Yol A vlsly
$E otxmeld, e #§Rstn L yob
o=t REYLE Zed® gijaeit
A2 A== B-& Proline 33 (10mg/100m/
F2)E& Mosambi e ¥ X|= dejzxor =
< 28 %Y 15ppme FH3HchP

(7) T

2259 Flavedo, Albedo, Juice Sac Seg-
ment Membrane Fraction2 2 dojzl EAA
o2 t& g9 3d & Disc Electrophore-
sis2 ¥2 AHIAEY eAxF2G 2AF
F2olME AME H=F JHHe BIou
A3te] Aol Bk 2y & AFE ¢
g ZF FFAkoldl #93F AolE Immu-
noserological ¥ e g2 FmEgct®

o] ¥ Immunosera ZA) 7|7k} 7o
A LA F] JHeEtn & AdYAoln
o] WL F2FHF AT FHd &
2 T 4.

(8) 91¢] & ¥ (Phosphorus Distribution)
¥ AFAA] 2HE V22 2E
ER3e e e dFEHAT 35
F29 BAXNE ¥ 149 o] EAXN

Table 14. Analysis of phosphorus fractions
mgP,”100m/ jice
Total P Inorganic P Lipid P Ethanol insol. P
Orange Juice ] average 19.3 12.6 1.41 3.02
(12 samples) range 14.8~22.0 8.6~17.5 0.98~1.80 1.57~4.13
Grapefruit juice ] average 136 9.45 1.08 149
(5 samples) range 10.6~16.5 8.8~11.0 0.87~1.50 0.84~2.21

(9) 1] 3 (Phospholipids)

LAY AFFaNA FHIEW Fo
AEe YIFFFL 8 159 2ok

LAAF2AAN BT 27FR) Fo AR
Aol A Aate] 23 = RuEa® gyt

Table 15.

Jee e AWH fAse F2 B
s Agolgie] Ae 1A
A BESATEY FS 28 Aol of
2837} Qojuet.

Phospholipids in orange and grapefruit juice

mg phospholipid /100 m/ juice

Orange juice Grapefruit juice
Phosphatidyl-ethanolamine 13 6
Phosphatidyl-choline 14 3
Phosphatidyl-serine 1 0.2
Phosphatidyl-inositol 3 3
Phosphatidic acid 2 0.2
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Fatty Acids In Lipid Fraction) Ao} }‘%}"& e 7§ ‘%5}32 % 1%}
ZEHdel AAGARAE % g A3 o) FFE Ze= JEEL ¥ 167 2ok
Helo g Aol FA3Es ZEFF
Table 16. Major fatty acids in the lipids of citrus juices(% )
F . Valencia Marsh Duncan
atty acid . .
orange grapefruit grapefruit
Palmitic(Cis.o) 20.3 21.3 24.6
Sbearic(C.g;o) 1.2 15 1.0
Palmitoleic(Cis.,) 2.8 1.9 34
Oleic(Cis:1) 26.9 20.8 22.8
Linoleic(Cs.,) 33.1 35.8 33.5
Linolenic(Cis.3) 8.2 10.6 7.8

LURA BE oA Triglyceride 8 =¥t
ZA& ¥ 173 2t} Sterol Ester, Trigly—

ceride, Monogalactosyl Diglyceride®
4 24 v NEe 7 AF FF

o =g
AA

Fo| ZE I A 1A dHe
Q= 92 TempleztE Linolenic Acid7}
DEFAY weld Valencia: Ul e=

Linoleic Acid?} §3o] &t}

Table 17. Major fatty acids in the triglycerides of certain varieties of orange(%)

Ho F

Fatty acid Hamlin Valencia Temple
Palmitic(Cis.o) 10.5 7.7 8.2
Palmitoleic(C,s.o) 17.0 7.8 8.5
Oleic(Cis:1) 33.2 29.9 32.2
Linoleic(Cis.2) 28.9 35.5 130
Linolenic(Cis.3) 16.4 16.2 34.2

) A ZE gl A

B ©3tra(Long

Chain Hydrocarbons In Lipid Fraction)

2 dEes dE
A 33 fFaside Aol FHEZ

ge #E 354

Aot

Valencia 2 @22} Duncan #2349 A3
B8 Fg vBFLL $F2%0)NHS ®

183} Zo.

Table 18. Long Chain hydrocarbons in the lipids of citrus. juice({ %)
Carbon Valencla orange Duncan grapefruit

No. N 1 A N I A
22 2.6 - - — - —
23 174 10.1 — 125 10.2 -
24 59 34 7.2 6.2 2.7 6.7
25 14.9 12.8 - 135 14.7 2.1
26 - -~ 5.6 2.6 - 6.0
27 2.8 3.2 — 4.6 44 -

— Indicates less than 2%

N  =Normal linear chain hydrocarbon

1 =Iso branched hydrocarbon

A = Anteiso branched hydrocarbon
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o] A& Walker Early, Parson Brown,
Hamlin, Washington Navel, Pineapple 59l
tiste] ARG AR® e AL EAEHA
ot} LA NAM Fo ©IFiE Cuola 2
22 Cyt T2 B35az FAE AL £
g &t}

HOO CHOH—CH,—NH—CH,

(19 3244 7] (Nitrogen Bases)

2+FF 2~ 2] Synephrine, Feruloylputrescene,
Tyramin, Octapamine® 1§ 11~149} Zol
TR P? olg JAPYEEL A3 AT
Ao o FA A NFHYELELE ol
e BN ¥ 199 2t

HOQ_ CHmCH—CO~NH~ (CHy)—NH,

CHO
Fig. 11. Synephrine Fig. 12. Feruloylputresine
HO_O__ CHy—CH,—NH, HO—Q— CHOH-~CH,—NH,
Fig. 13. Tyramine. Fig. 14. Octapamine
Table 19. Nitrogen bases in orange and grapefruit juices
Synephrine Feruloyl Tyramine Octapamine
No. of samples putrescine Reference
(mg/I) (mg/T) (mg/T)
(mg/T)
Orange juice
11 15~52 0~82 0~1 Stewart & Wheaton(1964)
10 12~23 Coffin(1969) '
Unknown 4~8 Kefford & Chandler(1970)
Grapefruit juice
4 0~46 15~41 Stewart & Wheaton(1964)
Unknown 0 0 Kefford & Chandler(1970)

F AF =P GLCY 23t Fluoroacetyl &
TA AFEN ug] Fole nFFAR
Synephrine?] f28& X &3}+= Synephrineg]
Az it JeEnsdd.

. 32&(Discussion)

Aol §714 A7t 2e WY 3
o 713 BRE Wel WEe AwHoz
2F 47 AEVAL & Utk bR A
ot EEY H7bh REY oRe BF
Fre A% EZEY:FFe] Aol
#28 A A Brt

off & off

14 AE ¥A Fxeo AHFFOR
23S Sucrose 30.6~56.0% : Glucose
22.6~33.0% : Fructose 18.1~37.2%2] 43
E AAFEn™ AAd LAz F A2 Sucrose
: Invert Sugar= 1.3: 1€ 23431 &=t
1 &g

SAXNF 2o FAMT dute] A} K F
AZLHLe FHHJR ® olg WHS F
~ze FrtEol Begol 7 gl
Amino Acid Patternolu} T Carboxylic
Acid Patternd]] ¢]&&t= Hbhgolth. F4E4t
o] A2L % Yube 2] $84E B
I HASU® o] FE w2 WApMo] ¢
" A e F2Fe BHAI FF
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5]\:} o) AL F2ARARA Ardo) ]
3 A4dE g8 F9 Cot Y Fa4ie
i 4= AT AolE = °]‘:}
o33 HITL ©A ¥EH Fuohg oA
FHAALE 9t A B3y ""°"2-E
Mg L #4o] nxEdh ¥ Fuids @
:l"h FTa%t #4371 ¥ g 72 H
F2ot AZF F2o BAYo|G®

%}7]'%°ﬂ 4% F2o| FFL AAFAR
9 FTxVt AdEe Q9dez AFL IHY
dot. olgd FHUHL K, P, N, Formal
number 123 YAF 2L FAASF FF
o2 BEE & vk v NFE FEE
& A3t JEdes JJ’°] l‘ﬂ] e}
g Aotk vREF 2 % ZFFL A=
A#REF Arbe AMY BEZVIE VIR
A3 Zo] ol HE »xo Wiz HAEy
T AUtk SES F ¢ HdEEHe) 23% =
ZFol dF EFoz Fad HuiHEc o8
9 A4 FgAAE A AHeEE 97 vt
ZE|x=o| =9} Paprika: 7]-iElh°] Ak
o2 ZAAME 4 Ah™ Formlo# %‘-7}2\]
717] Y&t HrtE = E}‘i‘.‘%éﬂ%ﬂ A7t
HEF2o B ENAM Leucine-Isoleu-
cine’} y-Aminobutyric Acid®] ¥|ZEE 2}
o2 ZAAME F Uok® ARFAd Hr)
T O FFEEL olnjxd EXoz P
E}"ZZ)

2o FHA e s dvrFHolm AY
3 whgel s pER e FEEL
F2ol Frtste Wgolth AERAE 25
2 BF BolU Z-AEFYoY H¥HF
24g Frtetg F2E Ead 3o Hy)
= ZZ, = Rags e 5239 Azd
th o33 A, BT PR L /3 25
2 FdHez ¥ 39 Flavanoids, Ca-
rotenoids, Pectin, Peel oil7} F7125 < 2=
t}. Chloramine Value: B AR o = h‘—"
Formal number= 1 ol ol A& 2
ofp| At FHFL Bi&dle FAZA FA
ojuf B EAE ZAAY + Utk gukHo
2 ZH4Eezr H& AL Permethoxy-
lated Flavanoids2 olutx ZBAFLR$ 32 A
S FY4E Zeo'® uARHoz &
< WE2UFE Ay WX Hrjs &

1];]_115)‘
OE FF9 FEF29 AU g% F
%3} ¥ aa}oq Coumarins®} Synephrine é‘
A4 GU1EL MR g ZF EFA}0)
of ?””8}% TAZA ol&Ho g g
A ddx £33 22 wEA 2N
2% PAF 2N stRExoE JHE
7lxzste LAAF22RE PEsE 3
J,} Ze 42 1Ug £ 9= Profile 247
< OE ZE 3 J8 FEA 3%
74/\}9% S35t AoiA ¢ F o3k
Profile #4389 2 FHL(IRH o=
Fetrolzs, FHEI¢EL, WAL ”“
A, o}ujcAt -'S—-—l BHE ) o8 A
BEEo 155 FEBAE 1 289 ¥
¥ HEHe AAxFos L EAHL 2=

g 25 A

THHEEE AT FrbHdAM F8F 27
W2 whio] 7l AV et Al o)t} Power
= FFNEY 52 %9 7}‘-**% HERd
- o] ¥EE He WHolAl+E = A
E}?&%oﬂ 22 T Ro) ‘*‘olﬂl—’ﬁﬂ g 3
AAF FEo) 71xF REOE o
g3l}. Safety= owd Hriz x| 4
A AW 2Hoz HoHT. o= 3
A BASTE 712:&3?& W 2ol 49
we °}7s‘**°h_ o] R é%iol ole A
Bt ¢kgAdoel otk dE E4e =5
T AE Ao BEgPRe z%m 23
A =] BHE YA st T B
7128 H4L JdlHoz dFFAY g4
stth. A olFAT FARFEA A A
2 ‘\%Ofﬂ Hrjlo] Y3} AAF o)A F
AAge 2494 228 & ok g 4
e WSe mE Ui ¥ RAolAF7t u
T 20%=2 BuHch o]F ARL 94 £9]
s zAH7 AP oL SeEAyo
2 Fyrrsled d4=2 shie 784 @719l
Betaine¢] 3 3Fo] @A™

LA FaF WEd TF FFAE
d3 AFAEe] EnE E 194 54.6~82

ng% Q. LA FoAM wlElQle] ZE
Aol gdsto v EF22 FERF2Y F
Fo #Fo] BgHEch Ty It TA
HE Audgo] ¥EY 9829 754
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ojt}.

AL FAXFRA FHHI? AlH
AR F2e FHLAXNE 7|2dte] EA3)
W HF 38dmg/100g F2Egz2 A g
3, 8=, F2AEFAAN A2F EAses
AP 282 BAER QAXNF2 Fu
AAE 7127} 9th. Nicotinic Acds 2
AMSE o2 AT n|FEFJR R F
29 F¥5E FEHxols, FRERO)E,
2 E, 71§48 o} n) HHE BEE F
st HAggsio. AHAPYEXNFEHN 71§84
£ #asd e Fad o9 HAph
1EF £4EHE FHHE B A
Yzste] 47 B Fol.

132E 249 qUA FRE oldE
EF f43H ole F2od, FFHHU
FTHeUdE TE AL 2 AT Zo] &
AT HESA FZBAE DUl ofF
th 2o SUAEL I fLEE F2
Holl ZA oEdH T =2 HAFAAZ FH
B F29 ALY AL FAA g

A& HAF F28 329 A8t 52 4

to

gojct. a3y o)HT EAldx EBTFIE
SUAR BHe AYA Frld fQAe
Aol FHEHT Aok 2Estd 53 F
2ol X v AEX7F =3 Y

A Aol 7F AFZHe dge o
2l AgE FoHo] k. F2AAHAE TEL
IE FE2E(FEA 21¥EENE 118%)E
BE de BAAPAL HAF20A dAH
A4H HYollhn ENX= 3E, Jte
% 9, 294, FEAHIYE, TH, UE,
Abapat, Folu) At wERRIE EFHEY T
& ETPAAGR ?

LAANF2S} VR LAUAFA(FFY 3
AE)Z) 3%, 9, ARNE, HEdy ¥
gz x4 {FoF Hole Qoe
BEuxE Yop® e@AF2e] Foprit
o e FA2d AP ades A}
HYu JtgFe FaF9 otxdgil,
Y, FFERIAIT olgtd §Fo] B &
Ae BEI(F 20) 282 7MEF2E 3
CAA 288 AFFd ofnxit gako] &
AL o o4 i

Br

Table. 20 Effect of heat on free amino acids in citrus juices
Amino acd % lose of
. . . content of . .
Juice Amino acid . amino acid Reference
fresh Juice .
(ng%) on heating
Orange y~-Aminocbutyric acid 64 Ox% Rockland & Underwood(undated)
Californian  Aspartic acid 54 20% Rockland & Underwood(undated)
Valencia Serine 40 30 % Rockland & Underwood(undated)
Glutamic acid 26 60 % Rockland & Underwood(undated)
Alanine 26 60 % Rockland & Underwood(undated)
Vallencia Cysteine 0.55 25% Miller & Rockland(1952)
Glutathione-reduced 7.8 28% Miller & Rockland(1952)
Grapefruit Cysteine 0.57 53% Miller & Rockland(1952)
Marsh Glutathione-reduced 5.9 3% Miller & Rockland(1952)

* Heat treatment, 12 min at 93°C

% Heat treatment, 15min at 100°C, in scaled enamel-lined cans.

Nl 3 2480 FEF2Y 4H
2 5o FREAE FFe ZAHUAGD

LAY AEF29] Jio e PRA
Aota T M A7E goy HEF2

W FAN, Fotul=d, A, ZeHE
of fatd L BAXS EEA(100ppm

SO, 1,000ppm Benzoic Acid, 1,000ppm K-
Sorbate) = F29 ARG 1757 30T
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6F7H) FEo] k' 23y &L olnlx
2 FgFE BU)E SO(1,750ppm)E BHEZ
o geidel EHE JelT oprAit B
o digk SO, &3 i oS YA A
T 3A |98 ez Y4dd

DALY B AFage; FHEsg A
29N 7TFF AFA] BERY LdXF29
qAAG 2do] APE HH FEF &
3t 48 == 30~60%9 TAXE B
Aok® o] AA7|tE JAAET dolE &
dxe] F FegHol=vl 3B% FaHL
Valencia & Shamouti L dXF A9 Fgtd
ol T ozt Wzle AT

Formal Number$} Chloramineo} =3 #
Agat= 2637 ARAE 1.1~28m/ N-g7t
2]/100m/e] ¥4l X2 Shamouti 2 # =
F29) Formal 47} ®el7} 2w o] 7|3k
ChloramineX)(m/ N-Chloramine T/100m/)&
12.6~14.09) <oF7+W¥ sy} ok ®

e dAF2e NA Fxo g A%
Z9] Wiz 44CYH 294ColAM 16FF<¢t
AZE A9 FAXNAL i 53]
2149 7} g F7HEAT®

S AEAre 44C BFBA F2es 34
Z71En 294°C ARZF2= 89 F/tErh
AAIAJAL 2947Co HAFF2E 696% Z
A" v)3lo Phosphatidyls, - Choline, -Eth-
anolamine, ~Serine, -Inositol’ 52 46~91%
ol Zadrh

o] £4& Ao|yt BL AxyPoly £
s 238y T dsted d™¥stn Qdch
AAF2LE 2 A AFHEE /A 4
AZZFe oy Fada FHAH FAHE
A4 e FdWol= ded AEET oA
Ao gt old HtE & & dE A
E E9g3A AAE F A HI2 B
AFAEL HEFY FEHA 728 F
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