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High Performance Liquid Chromatographic Determination of Organic
Acids in Canned Drinks

Daizo Mori and Yoshitomo Iwamoto

Organic acids in canned drinks were determined by high performance liquid chromatog-
raphy (HPLC) with a UV detector (210 nm). A stainless steel column (4.9 X 250 mm) was
packed with Shimazugel SCR-101H. The mobil phase was water (pH 2.1 with perchloric acid).

The determination of organic acids was interfered with ascorbic acids (AsA) and sugars
(sucrose, glucose and fructose). AsA was eliminated by oxidizing it with 2,6 ~dichloroindophenol
sodium and sugars by treeting the samples with Amberlight IR-45 (OH-form).

The reproducibility of the analytical values was satisfactory, i.e., the coefficients of varia-
tion for citric and malic acids was 2.1% and 2.6 %, respectively.

The recovery of citric, malic and pyroglutamic acids ranged from 99.1 to 107.0%, 97.0% to
103.1% and 98.5% to 101.1 %, respectively.

The organic acids in seven samples of canned drinks were analyzed by using this method

(HPLC).

The data with this method is as follows :Citric acid 320.4m€%, malic acid 7.5mg% and
pyroglutamic acid 3.2mg% in canned orange drink with 10% juice ; citric acid 560.1 1%,
malic acid 35.2mg% and pyroglutamic acid 13.7m¢% in canned orange drink with 50% juice;
citric acid 773.9mg% , malic acid 100.1 mg% and pyroglutamic acid 14.4mg% in canned orange
juice ; malic acid 350.0mg% and citric acid 22.61g% in canned apple juice :malic acid 474.2
mg % tartaric acid 165.5mg% , pyroglutamic acid 80.2mg% and citric acid 13.91g% in canned
grape juice ; citric acid 350.3 g% , pyroglutamic acid 113.9m¢% and malic acid 95.4mg% in
canned vegetable juice ; citric acid 255.5mg% , pyroglutamic acid 39.2mg% and malic acid 39.9

mg% in canned tomato juice.
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x B % & Tablel High performance liquid chromatographic method
for determination of organic acids
1. HPLCIZ&3H Apparatus : Shimazu high performance liquid chromatograph
KB OB TE =1 Model LC-3A

Kliwekr o= k Detector : Shimazu UV spectrophotometer Model SPD-2A
55 7 DRI RN BT Wave-length 210 nm

Column : Shimazugel SCR-101H (7.9mmx25cm)
D Column temperature : Room temperature
2. AHOFE Mobil phase : Distilled water (pH 2.1 with HC£0,)
EOSTEER I AT Flow rate 0.5 ml/min.

Y AR A T Integrator : Shimazu Chromatopac C-RIA

HMERE A F R HBIET - T4 F IR -45 (OHE) iz@L, 2NT7 =7 KTHBHL, B
I e LT, KTEREL, 00454 7 1 VA —~THBBLULTHPL Clthlit,
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1. HPLCIC L 2 BB D AR
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TpH #R) 2HV, 770X ) D .- AHOFEHEPRAEL TNAEH, KRB TIX, #7741
L2 X5 WVS CR -101H %2, BEfHic pH2. 108K (HCL Oy TpH FAE) 2HUL1.
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Fig.l HPLC chromatogram of authentic organic acids
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Fig.2 Fractionation of organic acids with HPLC
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Fig.3 HPLC chromatogram of 2 % sucrose,glucose and

fructose.
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Fig.4 HPLC chromatogram of 50 mg % ascorbic acids

AsADE-71%, k0,56 fHmiciRn,

4, BFEZEDPOERBOBTERE
BEMEREPOREREICHET 3 HERIE NaZDHEILE - T3 08 20, BRICHENH 3
DILFEBEDHETHHDT, AEBTIIFEHOEHREZHIT L.

2 ICAIED 12D DRI
PRLITC:

AsAd k0,56 ity —
2RI DT, 2.6- UL oo
AVR7 2/ —NFRYD AT
Bibaw, o, BOLELDH
ADTHBEMRE A + L7t
fs7/x—54 FIR-45 (O
HE) 2@ U 2RV THPL
CTHEHREZERLI.

EELPBIET 25612, HH
27 )N—F4 N1 R -45THL
B9 5uMicsEiER 1 & K
Big7 o /Nx—54 F TR -120
(HEDH 2@ C &ick hiEREIC
AIEHFE S,

) TEORIEICEET B EBED LN,

Table 2 Procedure for the determination of organic

acids in canned drinks by HPLC

Sample
Filtered
Filtrate

Residue

Mixed with 2, 6-dichloroindophenol
sodium (AsA is oxidized)

Amberlite IR-45(0H-type)

Eluted with 2N NH30H
Evaporated under reduced pressure

Made up to an appropriate volume
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5. BREE

HP L CEDEE LM -5 Table 3 Reproducibility of the analytical value
Yo Ry OR—EE % 6 Citric acid Malic acid
48 LBIRE U 1ok R %K 3 1R 1 322.9 Mg% 104,9 mg¥k
Lizkoic, 2 =8It 319.5 2 323.4 105.2
~323, 419% TY.1322. 409% C 3 323.4 1?5

_ 4 322.3 107.
B, BEIEE 6.8m, ZHHE X - 65
§I2, 1% Tdh-712. YU /j&pi R 6 323.0 108.4
_~ [’) RV A

104.9~108, 4mg‘/a’5$iij 106. 4 Average 322.4 106.4
mg%‘(“ak) ,J ) %ﬁ{ﬁ% 2. 7“’3, Standard 6 8 mg o 7 m
LENEI 2.6 % & N b LB devition : 2.7MmE
B3 %UT LR T~ & R Coefficient 2.1% 2.6 9
WHYE B NI of variation ’ A

6. MEYNEER

R hPa—X, BEDL-ARFALV ORIy U8, VoL XL s 3
ik 2100mg, /100mARIMML, ALV RV 2L, 22Ut S s 2 % 20mg,/100
AL TENE 2KD T2, TOHERRBFLICORLILL Iy = VB, 99.1~107%, VT8

Table 4 Recovery of organic acids added in canned drinks

Camed rink_ | _ Comentoforganic T Qrespieaeias ) | o vgaal [recoreny
Citric acid
Tomato juice 524.0 100 623.1 99.1
Vegetable juice 436.3 100 540.9 104.6
Orange juice 881.6 100 986.0 104.4
Orange drink 540.2 20 561.6 107.0
Malic acid
Tomato juice 39.5 100 142.6 103.1
Vegetable juice 317.3 100 414.3 97.0
Orange juice 102.3 100 203.4 101.1
Pyroglutamic acid ‘
Tomato juice 137.1 100 238.2 101.1
Vegetable julce 137.4 100 237.3 99.9
Orange juice 11.7 100 111.0 99.3
Orange drink 1.9 20 21.6 98.5

X, 97.0~103.1%, a4 i L #gld, 98.5~101,1% T, WENOFHEE & 2 T XEINE

BELNI.
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Table 5 Determination of organic acids in canned orange and apple
drinks with HPLC and Silicagel methods

Orange drink (10%)‘ Orange drink (20%)"* Apple drink (10%)*
Organic acid HPLC Silica Gel HPLC Silica Gel HPLC Silica Gel
rgan method method method method method method
Citric 237.5M8% 2171 M8&% 350 4MER 369 2ME% g3 smE% 94,7 MB%
Malic 6.7 7.0 14.7 13.2 169.8 169.7
Pyroglutamic 1.9 0 2.5 0 0 0
Total 246.1 224.0 377.6 382.4 263.3 264.4

* canned drink with 10 % juice
* * canned drink with 20 % juice
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Table 6 Contents of organic acids in some canned drinks with HPLC {mg%)

Canned drink~2¢ids Citric Malic Tartaric Pyroglutamic Total
10 % Orange drink” | 320.4 7.5 0 3.2 331.1
50 % Orange drink " "| 560.1 35.2 0 13.7 609.0
Orange juice 773.9 100.1 0 14.4 | 888.4
Apple juice 22.6 350.0 0 Tr. 372.6
Grape juice 13.9 474.2 165.5 80.2 733.8
Vegetable juice 350.3 95.4 0 113.9 559.6
Tomato juice 255.5 39.9 0 39.2 334.6

*  canned orange drink with 10 % juice
* * canned orange drink wlth 50 % juice
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