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ABSTRACT - A new and improved analytical method involving alkaline pyridine extraction was proposed to
quantity chlorophyll contents in syrup and candy type chlorella products. The performance of analytical method was
compared with the conventional Korea food standard method which involves acetone extraction. The application of
sonication chlorophyll extraction form alkaline pyridine sample was also explored. The analytical procedure was val-
idated by evaluating accuracy, precision and reproducibility. For liquid samples, the pyridine extraction method
showed higher accuracy and precision compared to acetone extraction method. The CV values of pyridine extract
method and the acetone extraction method were 18.82 and 40.0, and the accuracy to theoretical values were 106.3%
and 78.1%, respectively. When sonication extraction method was applied to the pyridine extraction, the precision was
improved as indicated by reduced CV values from 18.82 to 11.36. The improved performance of pyridine-sonication
extraction was also validated by recovery test of chlorophyll that was previously spiked into the sample matrix. For
solid matrix, the pyridine extraction method showed better performance in analysis of chlorophyll in solid food matrix
(CV =17.05) compared to conventional acetone extraction method (CV = 30.0). However, the accuracy to theoretical
values of pyridine and acetone extraction methods only showed only 62.7% an 40%, respectively. The relatively low
accuracy of pyridine extraction method (62.7%) was improved to 99.4% by applying additional sonication extraction
method. The improved performance of applying additional sonication extraction was validated by standard deviation,
CV values and accuracy to theoretical values.
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HFE 8~150 mgelofof oty AshA UL & GE& A
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A 1H3} Aceton-EtherE ©]&38h= A|2wo] AAHo uh,
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3o o]z} 5ol HPLC-PDAYE |43 &4 a b,
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Syrup AE 2} pauch AFEH 18 AF Fuda)
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AlAM A F2A AFH A% AN o Fsted At
U AAFE ANEZE AMEET ARl A1 g3 229
2t o] 24 FHLE 25 mg/eolA N HE AT £
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M= UV Spectrophotometer : UV vis.(Optizen 32200V0)
E o &3, BFEF ¥ A%F2 Pyridine (GR grade),
Sodium Hydroxide (GR grade), Dist. Water (HPLC grade)&
ARg-stsict.

Alkali 4 pyridine €9 #|Z% Sodium Hydroxide 1.4 g&
S5 Somlol -E33L5L pyridine 16.6 g& 7}sted 2+ wwk
g & R AHPE o]&5t mflaskell 74 100 mlE
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A& ARESE dR1AdE el AAE T8t A 1Y pyridin
FEYE A LR S AEANFH A AYAHEL
homogenizedt 3 LHAFL WE F 1&E s F4
AFetAnt. F 7 AE BF ASEA] W 2 Al 2
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@h AFAEL AE 100 g8 epp. tubedl] 3L homogenize
sked (5,000 rpm, 2+5) 2Ee T Ajg el o]F 0.7 g%
H3a, THAFL FEAol WE A8 20.0 g Grinde-
mixer®] 23 5,000rpmolA] 30%, 10,000rpmoilA] 30%7; &
BEZE Bagie), xRds 2 Al #e] o5 0.1 g2 s

O ZFF 10mlE 7F8kar 3087 2839 A g s

€ dE 2 miE F3k] AREe Pl ¥a Alkali
/d pyridine -89 SmlE 718HF 60°C & oA 1587
Z50 Azlg g

€& 3%7F 4°ColA 3000rpm 22 YHEYE FF A
AL 10ml 2 m-flasks] &7lch.

HolglE FAh= Alkali A pyridine £ 3 mlE 7}a}
o @9 @S eIt ASHE FAHA HE 10mrt
HEE g}

Alkali’d pyridine@-4-& tzA o2 Ftof AZF 1 cm,
2 419 nme} 454 nmol A EFEE A3t

@h o) Alkali 43 pyridine 94 7}8HE 1217 o) Wo)
BE 23& wpAo} gt

Matrix spikingZ ©1-§¢t #3=& %7

1.Syrup M& Z22} pauch HMZE
@ A& 500 gS epp. tubed] ¥l 5000rpmSZ 2%-7F
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Fig, 1. Distribution map of datas for Syrup Type Chlorella Prod-
uct by Pyridine Method.
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Fig. 2. Distribution map of datas for Syrup Type Chlorella Prod-
uct by Aceton-Ether Method.
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Fig. 3. Distribution map of datas for Chewable candy Type Chlo-
rella Product by Pridine Method.
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Fig. 4. Distribution map of datas for Chewable candy Type Chlo-
rella Product by Aceton-Ether Mothod.
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Fig. 3. Distribution map of datas for Syrup Type Chlorella Prod-
uct by Pyridine Method with Sonication.
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Fig. 6. Distribution map of datas for Chewable candy Type Chlo-
rella Product by Pridine Method with Sonication.

HePi 2 Sl vt ol A4 AlFl ¥IsiA matrix7t B4
SR ABRFAE ste] H7HE AAA9 xantan gum
T WS Wobx A Roz BT 9] Aot 7o)
Hla A ol EXo ke AARS vEd Al1Ee £
A7 Ao R HdAst dAFE skt

YEL F= A 22T M| Pt vin

Pyridine & A1@H dlole AU S =o]7] st
3079 Al WA 1587k 7R A7k Z)
A g 3l 3F FEE PN A AgAFS Ht
#ol 25.0+2.84mg/100g LHAES 994+ 4.06mg/100 g
22X 257 A ¥ AR 4o Agh 272+5.12
mg/100 g, 62.7+ 442 mg/100 gtk XFHALe] BE7} o
EAXL oA ¢ 7pke AU A e dE 3
AtHFig. 5, 6). & LFAF] A5 AsAF A HF &
olgt NEF AA BE A& WAY5 WS B

€ o Hed AREk gREAY 7ReFE Al 94
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2% A7t BH3ks & 9549 F&d F= 9%
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Fig. 7. Distribution map of datas for Syrup Type Chlorella Prod-
uct by Pyridine Method with Mtrix Spiking and Sonication.
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Fig. 8. Distribution map of datas for Chewable candy Type Chlo-
rella Product by Pridine Method with Matrix Spiking and Sonica-
tion,

7) Y8} matrix spiking WHOE 3]5&
BAEL 35g FA8

AE 30.6mg/100g ©1 1L 33 W2 AHE
125 mg/100 g ©| T THAZL N g2 &
mg/100 g ©}3 33 HhE A 2
100 g BA 48] 243 g BT BX % 53 A
el 7k BEE Bl FIUAL BFES 217 100.6%,
99.8%2A dlolEe] 41EE =Y 4 AN (Fig. 7, 8).
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Table 1. Comparison of Analysis Methods for Chrolophyll contents of Syrup Type Chlorella Product

Methods Contents cv Theoretical results
Pyridin Method 27.2+5.12 mg/100 g 18.82 25.6 mg/100 g
Pyridin Method with Sonication 25.0+2.84 mg/100 g 11.36 25.6 mg/100 g
Pyridin Method with Matrix Spiking and Sonication 30.8+1.25mg/100 g 4.05 30.6 mg/100 g
Aceton-Ether Method 020+ 0.08 mg/g 40.00 0.256 mg/g

Table 2. Comparison of Analysis Methods for Chrolophyll contents of Chewable Type Chlorella Product

Methods Contents Ccv Theoretical results
Pyridin Method 62.7+4.42 mg/100 g 7.05 100 mg/100 g
Pyridin Method with Sonication 99.4 +4.06 mg/100 g 4.08 100 mg/100 g
Pyridin Method with Matrix Spiking and Sonication 123.7+2.20 mg/100 g 1.78 124 mg/100 g
Aceton-Ether Method 0.40 + 0.08 mg/g 30.00 1.0 mg/g

Table 3. Product Type List of Commercial Chlorella Products
Product Type Tablet Powder Granual Hard Capsule Drink Pill Total

Before Type Expantion 45 2 2 49
After Type Expantion 21 3 1 2 1 1 29

Holl matrix spiking 3+ ZIE EFHX}, CVZHE o] 24 o
Hlgo] 25 P4E AAE el A TH(Table 1).

= 2ZAE2 A= pyridin U7} acetone FZH 9
A3} 3k CVE 7.059) 30.00, o] 2] tigt A3} gko] 62.7%
9} 40%=E 43e AolE BAT) Pyridin $EH 3 pyridin
FEH 229 AAYE FHE A 62.7+4482mg
100 g} 99.4+ 4.06 mg/100 g2 FFHUzP} AF3] FEY
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A olBAd 2HE AR Ueiyton 348 £3&
3171 918k] pyridin-2S3 &l matrix spiking & 2
I= FFAUA, CVak o]EX) Ui g 25 I4E 4HE
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