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Abstract

In this study, we compared that sensory characteristics and nutritional components of ice cream supplements
with various levels(l, 2, 3%) raw and frozen citron juice. Vitamin C was not detected in frozen citron juice
1% added group. The content of vitamin C was 4.7 mg/100g in raw citron juice 3% added group. But it detected
1.0 mg/100g in 3% frozen citron juice added group. Free sugars were detected sucrose, lactose and maltose.
Those amounts of all samples were lower than control group and were lower goes to citron juice added ratio
higher. Organic acids in ice creams were detected oxalic acid, malonic acid, malic acid and citric acid. The citric
acid content was higher than other organic acid. Especially, citric acid content was the highest in raw citron
juice 3% added group (6.3 mg/100g). But it's content was low in all frozen citron juice added groups (0.5~0.6
mg/100g). Mineral contents of ice creams were highest in raw citron juice 3% added group (3399.96 mg/100g).
The results of sensory test, citron aroma and citron taste were the highest in raw citron juice 3% added group.
Overall acceptability was the highest in frozen citron juice 2% added group.
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Table 1. Formulation of experimented ice cream with citron juice (g
Formmulas Sample code - ntrol R-1 R2 R3 F1 F.2 F3
Milk 2,000 2,000 2,000 2,000 - 2,000 2,000 2,000
Egg york 600 600 600 600 600 600 600
Milk cream 530 530 530 530 530 530 530
Molasses 200 200 200 200 200 200 200
Condensed milk 100 100 100 100 100 100 100
Grenmania(alc. 40%) 50 50 50 50 50 50 50
Gelatin 2 2 2 2 2 2 2
Fresh citron juice(%%) - 1 2 3 - - -

Frozen citron juice(%) - -
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Table 2. HPLC conditions analysis of free sugar

Items Conditions

Pharmacia LKB LCC 2252
LKB VWM Detector
LKB 2221 Intergrator

Instruments

Column Carbohydrate analysis column (3.9x300 mm)
Mobile phase  80% Acetonitrile-

Flow rate 2.0 m¥/min

Chart speed 0.5 cm/min
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Table 3. HPLC conditions analysis of organic acid

Items Conditions

Instrument Waters Model 201

Wavelength 210nm

Column ubondapak Cig (3.9 mn x 300 mm)
Mobile phase 8 mM sulfuric acid

Flow rate 0.8 m¥/min

Chart speed 0.5 cw/min
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Table 5. Chemical composition in ice cream with supplementation of citron juice (%)
Sample code" Control R-1 R-3 F-1 F-2 F-3
Moisture 56.9 58.9 57.8 58.5 58.5 57.8
Ash 0.6 0.6 0.6 0.6 0.6 0.7
Crude lipids 10.6 12.0 11.6 10.6 10.3 10.5
Crude protein 32 4.6 48 3.8 3.8 42
Carbohydrates 17.8 13.5 24.5 18.0 20.5 221
Vitamin C (mg/100g) 0.0 0.5 4.7 0.0 0.4 1.0

b Sample codes refer to Table 1.

Table 6. Contents of free sugar in ice cream with supplementation of citron juice (mg/100g)
Sample code”
Control R-1 R-3 F-1 F-2 F-3
Free sugar
Sucrose 480.6 2542 2193 1239 193.3 193.3 121.3
Lactose 71.4 325 14.9 214 21.4 13.6
Maltose 48.7 28.5 6.3 9.3 9.3 5.9

b Sample codes refer to Table 1.
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Table 7. Contents of organic acid in ice cream with supplementation of citron juice (mg/100g)
Sample code”

Organic acid Control R-1 R-2 R-3 F-1 F-2 F-3
Oxalic acid 0.1 0.1 trace’ 0.1 0.1 0.1 trace
Malonic acid - - - 0.1 - trace trace
Malic acid 0.2 0.2 04 0.5 0.3 0.3 0.5
Citric acid 0.8 0.3 1.5 6.3 0.5 0.5 0.6

" Sample codes refer to Table 1.
2 trace: <0.1 mg/100g.
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Table 8. Contents of minerals in ice cream with supplementation of citron juice (mg/100g)
Sample code”
Mineral Control R-1 R-2 R-3 F-1 F-2 F-3
Na 256.37 256.81 268.27 375.16 27274 281.02 325.84
Mg 72.36 90.29 85.49 110.27 109.41 102.93 99.64
K 804.36 852.70 815.36 780.85 703.58 815.76 787.86
Ca 606.61 671.31 669.56 798.92 802.60 800.70 751.45
Mn 0.11 0.12 0.16 0.44 0.13 0.14 221
Cu - - - 0.80 - 1.50 242
Zn 9.19 6.55 8.35 8.26 7.14 775 6.44
P 1,262.70 1,462.13 1,378.33 1,316.34 1,369.03 1,132.15 1,074.20
Al 82 577 4.28 8.92 - - -
Total 3,019.90 3,345.68 3,229.80 3,399.96 3,264.63 3,078.95 3,050.06
" Sample codes refer to Table 1.
Table 9. Sensory score of ice cream with supplementation of citron juice
Sample code”
Control R-1 R-2 R-3 F-1 F-2 F-3
Citron aroma 1.3£1.1° 3.1£1.6° 3.5+1.6° 3.6+2.0° 2.5£1.1° 33+1.7° 29+1.6°
Tannic taste 1.8+1.7° 23+1.4° 2.6+1.9° 2.9+1.8° 1.9+1.4° 2.0+1.5° 2.2+1.8°
Citron taste 12£0.5° 3.8+1.3% 3.8+1.1% 45+2.1° 2.8+1.5° 3.5+1.7% 3.9+1.7%
Sour taste 1.0£0.0° 2.0+1.4% 26+1.3° 3219 2.0£1.1% 24+1.5° 2.7+1.5°
Color 2.8+1.3° 4.0=1.1% 43+14° 4.0+1.7% 3.5+1.6" 4.8+1.3° 44£1.7
Overall acceptability — 2.5+1.7° 43£1.8% 4.8+1,9% 3.7+1.8% 44£19% 53+1.2° 47421

n Sample codes refer to Table 1.

¥ Means with the letters are significantly different (p<0.05) by Duncan's multiple test.

<o 7P Bel 22 T Ui FERAEE ot
& AE 3% AU S WET 2% UMt o
A gk tig N30 ¥ ESivh

Ao & 7| ZEE T2 AAEE VMR 2B
A A Jeiger 4 FAF 2% A7kl A
Eoith gout Rt % Akl tigl 7| E e M2
Y Aoz Yeh fAigle] e E 9oty
Aol gt N1ZEE & A%t BE fAF
< AR S AN ¥ FAES AU A ¢
o ¥)sled weuto] § YA Jehgou foAel 2t
£ fATh 72 otol 229 4IBkE f7]4ke]
A% v#H ke A el citric acidE B]E3
fr1ake] @3] 718 B B4R gL fAFE

€ 3% F7HE 2N TP =T g A A e X
T AAHR 715 DR e FeHA 2H F
A FAEE 2% A A P OEET =30k

6. 4

FA} ofol AT MEE 27§ BIKTable 10)
Ao 2ol APFE ot FAE Y
Ehl ot HEY Az H ARl £9
A7t st HEE veill= L g $ER &2
FAES M B SAFY ZUbgel 1
wal thh WolA 1% HrFe) 7% 88.0+0.59) 4] 3%
A7 87121450 §2 fAFE WM Ave
85.6+1.7~86.0t1.52 A|89] A7l WE xpolr}t



218 448 - 497 - 254 -

o2Y - YR

NERESDLE

Table 10. Value of L, a, b color in ice cream with suplementa tion of citron juice

« Sample code”
Control R-1 R-2 R-3 F-1 F-2 F-3
L 86.0+1.9° 88.0£0.5" 87.4+1.4° 87.1+1.4° 85.6:1.7° 85.6+0.7° 86.0+1.5°
a -4.9+0.1° -5.620.2° -5.520.1° -55+0.2° -5.7+02° -5.4+0.2° -5.4+02°
b 37.1£0.9° 38.2+0.3" 38.1+0.6" 37.7+0.6' 36.5+0.5" 36.6+0.9 36.7+0.7"

b Sample codes refer to Table 1.

*® Means with the letters are significantly different (p<0.05) by Duncan's multiple test.
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