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Abstract

This study was performed to compare the changes of quality in citron(Citrus junos Sieb) juice between
sample I stored at 5C for 1 year after extraction and sample I made from raw citrons by the belt-pres-
sing extraction method. Compared with sample I, the soluble solid of samplel was decreased more
than 1° brix, and the moisture increased 3%. The acidity reduced from 5.83 to 5.23 as the pH rose from
2.68 to 2.84.

Although it decreased more than 50% in vitamin C and over 20~30% in amino acid, the changes of
the other proximate components, amino nitrogen and free sugar content were very little at the range
0.1~1.0%. Volatile compounds in citron juices between sample I and II were analyzed by GC and
GC-MS. Sample I and I showed about 70 of volatile compounds. But only 13 compounds were ident-
ified by mass spectrometer. Major volatile compounds were aromatic compounds of limonene, terpinene,
terpineol and terpinolene. Amounts of volatile compounds in citron juices depended on the storage per-
iod. The recovery of volatile compounds of citron juices, reduced 30~50% after storage for 1 year and
the trace component disappeared during storage. The sensory characteristics including color, aroma, tas-
te and overall acceptability and sugar recipe were not significantly,
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Table 1. Operating conditions of GC-MS analy- o TrE 71K SASEE 5T AR §2|3MEHA A
sis for volatile compounds in citron juice g ot 2 AukAel M3wE Hrlstaoh BEAAl 8
GC 4L 20~3009] Y 3042 Ao g 3t 54 7%
Instrument Shimadzu QP-1000A, Japan Hrwoz Sx8 79 “4’"0”37}‘—— AN ST S04
Injector temperature 230¢ AzZo BEARA( 1
Detector temperature  250°C A5 B4R (analysis of variance, ANOVA) &
Pressure 0.9kg /cm? Duncan’s multiple range testE %8}l p<0.059 4]
Column HICAP(BP-20 capillary column: o] © o]z o]

0.22mm i.d. X 50m in length) film & Frein el A s

thickness (.25 m
Carrier gas He 2.0ml /min Za} g9l DA
Split ratio 1:50
Detector FID
Oven temperature 40c(hold 3min)- 4T /min-230TC 1. 37 [XFof| e olslste EEIHS|

(hold 20min) FAr) pHE B2} 3hgo] vls) Ea Ams 9
MS 5 15
Instrument Shimadzu GC-MS QP-10004, Japan of, Wiekl Col g Aot diHom w2 Aoz
Ion source temperature 250 deH A et =3, AF A5 A7) HstA 2
Tonization voltage(El) 70eV zo ZA= 3 TANE Sune GaulE 9
Mass range 40~300m /e
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‘8‘3}%‘2‘“1, 0] H‘H 5‘_%‘7]7:‘1]&/\1 @_‘g‘% 35ml /mm’&] o E,E‘-a], @3’/]’ 1zt ;(,] 74"3]——‘: %o}_ —Av]u} D}Hﬂé :&]
TFskach. GC/MSe] 21& GCY E93HA 31 Boslelnd Elsle So) RS 2 WIlE Ho|x) o
o AFEE 3.5%10 8 torr, gaind 2.5, mass scale Qtoul, 4R o) e oF 3% Hw ol A& VEhATH
& 1002 Shela, AP WS 40~300m/e, scan  (Taple 2), Ze): pH, AkE, 7H8A LEE @ wlER
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Table 2. Contents of each proximate components of citron juice

Moisture Fat Protein Reducing Carbohydrate Ash
(%) (%) (%) sugar (%) (%) (%)

Sample 1Y 89.8+0.01° 1.10+0.01* 0.60+0.02° 2.61+0.01* 5.08:+£0.01° 0.47+0.01%
Sample 11? 92.5+0.06° 1.07+0.01° 0.51£0.02"° 2.57+0.01%° 5.01+0.01° 0.44x0.00°

U Sample I : Juice extracted immediately after harvest
2 Sample I : Juice stored for 1 year at 5C after extraction
* All values are means of three replication+S.D.
&b Means with the same letter in the same column are not significantly different(p<0.05)

Table 3. Chemical properties of citron juice

H Soluble solid Acidity Brix /acid* Vit. C

P (°Brix) (%) ratio (mg%)
Sample [ 2.67+0.017 10.6+0.06% 5.83+0.327 1.82 36.89+0.23%
Sample Il 2.83+0.01% 9.0+0.06° 5.23+0.01%° 1.72 16.71+0.51°

Sample I : Juice extracted immediately after harvest

Sample [l : Juice stored for 1 year at 5C after extraction

* Ratio of degree brix to percent acid

= All values are means of three replication+S.D,

abMeans with the same letter in the same column are not significantly different (p<0.05)
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Table 4. Free sugar content in citron juice (unit : %)
Free sugar
Total sugar
Fructose Glucose Sucrose
Sample I 1.17£0.02 1.16+0.03 0.06£0.01 5.00+0.03
Sample Il 1.17+0.01 1.10£0.02 - 4.84+0.03

Sample 1 : Juice extracted immediately after harvest

Sample I : Juice stored for 1 year at 5C after extraction

* All values are means of two replication+S.D.

Table 5. Fatty acids composition of citron juice

Table 6. Total and free amino acid content in

(unit : %) citron juice (unit : mg% )
Sample Total Free
Fatty acid I I Sample I Samplell Sample ]l Samplell
Capric acid(10:0) 28 - Asp 12527  119.85  94.03 6219
Latric acid(12-0) 11 _ Glu 5891 4994 3643 2175
Myristic acid(14:0) - _ Ser 2626 2487 535 4355
Palmitic acid(16:0) 20.6 17.8 Gly 8.83 7.16 L7 0.76
Palmitoleic acid(16:1) ~ 2.7 His 4.20 2.90 3.7 2.67
Stearic acid(18:0) L5 - Arg 852 242 1172 8.86
Oleic acid(18:1) 25.2 21.6 Thr 5.29 4.30 442 L.97
Linoleic acid(18:2) 39.7 316 Ala 4550 41.00 1870 1L3l
Linolenic acid(18:3) 18.2 17.2 Pro G224 67.79 5937 33.93
Tyr 9.82 6.56 1.37 ND*
Sample I : Juice extracted immediately after harvest Val 30.64 9,71 1.42 1.22
Sample II : Juice stored for 1 year at 5C after extrac- Met 17.63 8.41 6.12 5.97
tion Cys 6.67 4.84 2.90 2.72
Ile 8.96 7.26 1.54 1.47
HPLC2 F %% 2, Table 4914 ®i= upe} go] 2 IL;EU 18.18 ggg Eg Eg
i} e 6.61
= o] mE : :
FAGM #A<lE Be] FHE fructose, glucose, Lys 8.71 6.30 2.46 0.63
sucrose® 37FAA &Y, #A Aol felde Ay Total
S )] fructose 1.61%, glucose 1.44%, sucrose area 512.24 408.68 299.49 199.00

0.86%, maltose 0.42% <=1 v}E A3E epich
Z, 2AFadol A 2o B9} &4o] dojur HF
IEL 197 Aol vl vha ZAds 3oz
Ehgth &, AA felige] ek 2.39%004 2.27%
Zaslg e, fructose: A9 HE3EIE gllont glu-
cosex 0.06%7V% 714811, sucrosers A3 &

A At
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5colA 197F A f2F 2A55e) Akata ofr]e
Ato] W3lE R Avl= Table 5 € 67 o} WA,
Azt F 7 2 HEE o de A2 lino-
leic acid® YEltoen, gl ik 1E A%
g wieh 24 thihe] Wt 2levt Sample 1
2 [I9)A palmitic acid, oleic acid, linoleic acid,
linolenic acid7} AA &9l oF 95% H=& A5}
o, Sample [ ol M= HF 241 capric acid, laur-
ic acid’} &% AZE21} Sample oAM= HEE

ND* : Not detected

Sample I : Juice extracted immediately after harvest

Sample I : Juice stored for 1 year at 5C after extrac-
tion

A gkoke}, 18] Table 63 o] Fopn|xAita} {2
ol xiks HPLCZ A3 A, Folricite] &
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nine 3 proline®] 57} ofn]=ito] £ HIE2
o] lon, 1:3F A4k wa} Fopv|wmike] $h
#Zo] 103.56mg% A% AAHAUTH o] mibol A
= aspartic acid, serine, prolineo] W3 & H|&
2 FrEo] da FolvmitelA HEE leucine B
phenylalanine ZAEHA] &sken, 197 A% F9
2 froleite] S B Folu] i itel A 9} f-A}3)
Al oF 100mg% B= H2EE 2 5 At waba g
#H AHS AHo] U Fopte] tiF e
o] v (F218)-2 197 A3 we) o 10% 3
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Table 7. Relative amount of volatile flavor com-
pounds in citron juice

Pﬁi k Compounds Sample [ Sampile [l
1 a-pinene ++ ++

2 A-pinene + 4 ++

3 limonene +++++++  +H++++
4 B-terpinene ++++ +++

5 a-terpinolene +++ ++

6 myrcenol + +

7 linalool +++ ++

8 P-menth-3-en-1-0l +—+ ++

9 B-terpineol +++ ++
10 a-terpineol ++++

+++
11 B-patchoulene + -
12 patchoulene + -
13 carvacrol ++ -

Sample I : Juice extracted immediately after harvest
Sample I : Juice stored for 1 year at 5C after extrac-
tion

3. /A S| EVIME

Sample 1 3 Samplell ] 3714488 Likens-Nic-
kerson FAE o]-43 94 £%7] TH FE2Y+4 di-
chloromethane &y o & Hw B8 A7 34
2 398 HBES Table 79 vebyoh 183 A4
sl whe} vl gEo] Y AEEL RS oY
o Ao | AEEC] PAHUH, FIDE &
A% peaki= F 70 A7t ReEHUJL, ©]F mass
spectrometer2 #1H AEL 1374 T8 P74
Bo egslAF2 limonene, terpinene, terpineol,
terpinolene 5o]™, alcohol#¢! linaloolx FHf5 o]

Table 8. Sensory evalution of citron beverage

A e HF 44 AF) F4 H7} 149

219131, monoterpeneF?  a-pinened} B-pinene,
myrcenol® A&EH A}, F2= mandarine|u sweet
orange®] F7IJE T} AR 24 2 glor ¢E
HEEol vls] B3l 80 21 alcoholEB7F HL A
o] BEAoth?, fak= ohE Falfol vis) &o] Zstn
AENo] HA Heloln syt 4353 o HF
HNEE 19 A 2A g el mel B2 ool r)4dE0l
s v grEo] Jd ARES uRE A
[«]
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Al FAE RS} BYsHA BN EEE 10%E 31,
Sample I 2 Ilo] o] #gulhs Gejsted AR
& AzsUE el 4, &, ok 2 HekERl VIERE 5
A 71z syo s Hr13 ¥ ANOVA % Duncan®]
multiple range testE& %3t A8 7re] §9A4S A
s A%E Table 89 WeRiSTh Ao lelM=
Sample I 3 Sample [ 2 AF3F A Alolo] k49 &
olake HE ot 1 9j9f 3 ot F FHH V)E oA
= freAE RolA gtk &3], ol o= GC
Q)= F5lg 2pol & Bolut Bkl el
panelE& zol& & rle Ao Yehsith o &
g 7lseg B o $Y vEE B8 Vhele aAgR
o} Aol H7igko] € Alg7) thae] HAEAE B
St frefahe Qi 7 FAe i Alske] -9
AE HolzA 3t A#H o Sample I # Sam-
ple[2 WE 88 Alejols FA7) VElLR] gko}
AFHEFS 5THA 19T A= AFHA 54

Sample I-A I-B I-A I-B I-c

Color 3.8+1.02* 3.5+0.94%° 3.7+£1.03* 3.1+0.97° 3.1+0.83° 3.0+1.02%

Aroma 3.5+1.13 3.4+1.10° 3.4+1.04* 3.2+0.96* 3.240.94% 3.1+0.88%

Taste 3.54+0.94* 3.6+0.85* 3.4£1.13 341107 3.6+0.89° 3.2+0.97%

Overall 3.5+1.04* 3.7+0.80° 3.4+1.00¢ 3.5+1.04° 3.4+0.93 3.3+0.95
acceptability

I : Juice extracted immediately after harvest
11 : Juice stored for 1 year at 5°C after extraction

Recipe for A is juice:sugar:high fructose:water=1:0.5:1:9, B is juice:sugar:high fructose :water==1:1:0.5:9, C is

juice :sugar thigh fructose :water=1:0.75:0.75:9
* All values are means of three replication+S.D.

abMeans with the same letter in the same row are not significantly different (p<0.05)

= Score for the sensory evalution
5: like very much

: like moderately

: neither like no like

. dislike moderately

. dislike very much

N W o
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Fig. 1. Chromatogram of volatile compounds in
citron juice. (A) : Sample I, by Likens-Nikerson
extraction method, (B) : Samplell, by Likens-Nik-
erson extraction method.
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