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Abstract

The effectiveness and safety of commercial chlorophyll products, a group of dietary supplements desig-
nated by Korean Food Law, were investigated. The chemical composition, effective or hazardous com-
ponents and the degree of bacterial contamination on 6 samples of different brands sold in Korean
market were measured. The proximate chemical composition of the products varied and inconsistent to
those claimed in the label description. Total microbial and coliform counts of the products were not
detected in all samples except for 2 samples which was high moisture content. In the analyses of effec-
tive components, the contents of total dietary fiber were ranged 13.6~37.6%, which was enough to be
claimed as an dietary fiber food. The content of vitamin B, and B, in some products was high, and it
seemed to be added with synthetic vitamin B, and B, in the processing. The content of minerals and
phenolic compounds were relatively high. Hazardous heavy metals including As, Pb, Cd were detected
in the ppb level, suggesting they are within the range of safety. The content of total chlorophyll and
pheophorbide were also investigated within the range of safety according to Korean Food Law.

Keywords: commercial chlorophyll products, dietary fiber, polyphenol

1> e
ot

f off AL o2 A o

5

Corresponding author : Cherl-Ho Lee, Graduate School of Bio-
technology, Korea University, 1 Anam-dong, Sungbuk-ku,
Seoul, 136-701, Korea. Tel : +82-02-3290-3414, Fax : +82-02-
927-5201, E-mail: chlee @mail.korea.ac.kr

96

et Qlol g} AAEeA w3 of)y
3 AlgolA frasite Ae EAow
AEs 773, 1997), SEArEEe] ddve
HARE AuElo] Ago g BYalA 2o]aL
NAER 1 Fetet Se8E 2k ¥l
B 7hagk Flo] A7kAEew A2 AR

Hlow HYga=2 HEY A G E, K
VT, 9, Aol FFYoR fLETiy By
C o2 S AFEES ARy osdw
o= 25949, 9ed o= 40Ye] mEdg HolEg
MW A AFAEAZL 02%, 04%S XA ST Yok

[<3]
A

HAxE

@FANEH AR1E, 1997).

AW FEA FHAFY ARTHES 53T,
2fF, G, A5 )9 A, A, A, AF, F
%, Az, B, A7, 9549799 4L AXH, 4
FFH A4 Ax/RIIEeEE 9485 4, A
HIGE HH o]EE TS| AASZ Y8 1R



Al GEAET

AN EAEs 5 BHE
shajordttty gsiw Aok vt AEEA
3% FAYES AHEd o
‘::1-%}—\1]%": fU'ﬂ o) 2okl LA E . dgulylE
L AZFEAE B R ERIISAFOR A
63% Vra 47—}—4 AEFEIE A, 82 &
L E2PEL9) ¥ oF R0l g A4 2 A}
2k, ©hulEl-8-3 | superoxide dismutase (SOD)
A, EH;(O}&E_ Di] %—"SH}\]@ %._% ‘FF@@}_T’_

X

o b

amﬂfgoﬁﬂlh_ll.]}[ﬂéﬂtrlf
i
o
L

HAFe E?Sﬂ“““ 3 ¢t g dist o
AE AHEY WA WU AEY] 4¢
(120 mge]’d), S.0.D. (Superoxide
dismutase) $F#(400 unit/g®]d), 1-hexacosanol (Y43
Q), BN (FGERD), HexEnlo|= (]
Z &3 20 mgr| T, S 30 mg PITh, dRkAS
F(5X 1091 /golah), HFTEEA), AFstE=a 2
drAg T fd=d: BAE, aExe: B
%), PCBEAS), HIaAs)EAE-HETA: vasA
2 ppm), THE(F(Pb): BHEAER L75l] 10 ppm) 52
2 AsISI g Ee] Afdr F FEE
2 G0 mgeld), #Ed E&(800 mgOVJ), AE E
s co|e dhe@e), FEgd
<E’-ii%aliii-”b<4 so1) HQEEulolE B3
(15 F 25 mgrt, 9 30 mgriRh), ARk
FE(1X1070/gel3h), WE2EA), TFEHA=
2 d=dg s fd=d: B4 E, SR B4
%), PCB(EAZ), HIAANEHE-AEZI: v42A
2 ppm), =% (d(Pb): EHE-HETA 2 ppm) T
2 443l rAE 29 AFEY 2 T84 2
o gk AAE FeAle eS¢
REME, 1996).

AT E AYRENE F GSLTHHE
=2 3z S
=

A=

AT BhDT s R BRAE F ol
gol © ABE M AFTANA LRI 2
t AZRYER ;Lmo}aau} o198l M ok 4

o] FZH7| B AF 97

abd]-&9] 215

F 2 2%, 9% 4% 1 37, 92F 2 ek
NE 3 EF, 5 6 AES HAdsiel waky 2 oy
o TS,

At 2Y

AFFAEABRE, 19970 As 8L 105°C
AR AZY, ZAWS ethyletherS ©] &3t Soxhlet 5
2%, 2992  micro-Kjedahl§(NX6.25), &2

600°Ce] Ax3sjsiyos Zzr HFstaivt.

I'

n:

M= =8

D) gekAlEse §34

Aubdl<re] 4L A3kd EFIHMIA] (Plate Count
Agar, Difco Lab, US.AYE AMESIGoH AEFHE
ZABAE 1997)0l] ejAst S Mol o] sl
A&ttt

2) At &4

AEFAEAEA R, 1997)0) Ast] FH B0
o)sted A EatATt.

[2YE =%

2ol e A AFFTHEAEAR, 1997)) <
sted AlE 8l Xﬂ % %—

_IZ‘,
o
2
do
5
E
S
g

2) HelRl B, ¥ B, —75;‘

HERR B, 2 B,9 AFE AEFFHAEAEAR,
1997yl 2]A 3k} HPLCO| 28 Aapgoz Agsls]
v} ®Fg9e ®etYl B, (Thiamine, Sigma, St

Table 1. Operating conditions of HPLC for the analyses
of vitamin B, and B,

Model Waters 474 (Waters Corp., Milford,
MA,US.A)
Column u-Bondapak C18 (3.9 X300 mm)
Mobile phase 0.1 M NaH,PO, solution (vit. B,)
MeOH : 0.01 M NaH,PO =
35:65 (vit. B))
Wavelength Excitation 375 nm, Emission 450 nm
(vit. B))
Excitation 445 nm, Emission 530 nm
(vit. B,)
Flow rate 0.7 mi/min (vit. B))
0.8 ml/min (vit. B,)
Detector Fluorescence detector

Injection volume 10 ul
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Table 2. Operating conditions of ICP emission spectro analyzer for the analyses of minerals and heavy metals

ltem Minerals Heavy metals
Na Ca P Fe K Mg As Pb cd
w.s" 58899 39337 213.62 238.20 76649 27955 19370 22035 21444
LGP’ 70 70 70 70 70 70 70 70 70
CGF 12 12 12 12 12 12 12 12 12
<Nebulizer>
S.GPY 40 40 40 40 40 40 40 40 40
CGF 0.4 04 0.4 0.4 04 0.4 04 0.4 04
PR” 15 1.5 15 15 15 1.5 1.5 1.5 1.5
LP” 10 10 10 10 10 10 10 10 10

1>Wavelength spectrum (Um), “Line gas pressure (psi), “Coolant gas flow rate (I/min), 4)Sample gas pressure (psi), *Carrier
gas flow rate (/min), 6)Pump rate (ml/min), 7>Integration period (sec).
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Table 3. Comparison of proximate chemical compositions in label of commercial chlorophyll products and in actual

experimental result

Commercial chlorophyll products Moisture Carbohydrate Protein Fat Ash
(Company) (%) (%) (%) (%) (%)

Barley-leaves food (J co.) Labeling - 11.0 12.0 1.0 -
Experiment 9.7 50.7 283 25 8.8
Barley-leaves food (I co.) Labeling - 56.9 18.9 2.7 6.8
Experiment 4.9 73.6 17.0 1.4 31

Alfafa food (S co.) Labeling - 65.0 18.0 1.0 -
Experiment 7.3 56.9 22.8 42 8.8

Sea-weed and other foods (L. co.)  Labeling - 30.1 59 48.0 -
Experiment 6.8 30.1 8.2 423 12.6

Sea-weed and other foods (S co.)  Labeling - 63.0 14.0 1.5 -
Experiment 5.9 59.0 14.3 1.0 19.8

Sea-weed and other foods (H co.) Labeling - 114 14 04 -
Experiment 8.5 61.8 16.6 2.6 10.5
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Table 4. Result of coli-form bacterial test and total
microbial count in commercial chlorophyll products on
market

Total microbial

Commercial chlorophyll products count Coli-fqrm
(Company) (CEU/g) bacteria
Barley-leaves food (J co.) 2.8x10" *ND
Barley-leaves food (I co.) ND ND
Alfafa food (S co.) ND ND
Sea-weed and other foods (L. co.) ND ND
Sea-weed and other foods (S co.) ND ND

Sea-weed and other foods (Hco)  2.0x10° ND

*ND: not detected
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Table 5. Contents of total dietary fiber, vitamin B,, B, and vitamin C in commercial chlorophyll products on market

Commercial chlorophyll products Total dietary fiber Vitamin B, Vitamin B, Vitamin C
(Company) (%) (mg/100 g) (mg/100 g) (mg/100 g)
Barley-leaves food (J co.) 28.1 09 134 8.1
Barley-leaves food (I co.) 13.6 0.3 0.5 53
Alfafa food (S co.) 376 668.5 12.7 171.8
Sea-weed and other foods (L co.) 334 12 2.0 762.1
Sea-weed and other foods (S co.) 29.5 04 13.9 373.0
Sea-weed and other foods (H co.) 303 0.8 9.7 253

Table 6. Contents of minerals and total polyphenol in commercial chlorophyll products on market

(unit : mg/100 g)

Commercial chlorophyll products Na Ca P Fe K Mg total
(Company) polyphenol

Barley-leaves food (J co.) 421.6 1311.9 625.2 51.7 19254 189.9 280.2
Barley-leaves food (I co.) 236.6 109.5 177.7 15.0 701.0 60.1 256.0
Alfafa food (S co.) 65.0 1423.8 302.9 315 1870.5 364.3 1284.0
Sea-weed and other foods (L co.) 14694 385.6 109.1 773 2480.1 2956 2948
Sea-weed and other foods (S co.) 2074.3 1585.9 964.8 129 4106.5 421.5 840.4
Sea-weed and other foods (H co.) 1155 970.1 318.5 15.1 31338 236.2 1238.8

S, Bakeg ZAR PH WE Ce 154 3
e 52 9o # oms AYHA YT s}

et
g

o} SAle) gyl AE S A 9F A AFNA H
e B2 04~12 mg/100 g2 TS vepd, H
B9 B,E oA AEolA 05~139 mg/100 g 3
< JeRdSith sAkel &3 AlEe] HlERR B9 §
2O 6685 mg/100 glE ZAFRAEH, R
Aol 2 ko]l 1 mg/100 g8l AR Mol 9F
AA 2] Fiae)r] Rue HrlEeRl Zem FAH
oAZItt HlER Ce AlFeht gl 23Eo] Ul
£, LA AlEo] 7621 mg/100 go.2 7p¢ 7o g
S UG o] AFe] AS 98EE tAnp o
712 E2e] 51% Tl Atk ®715o] U=t
AFAER ostd AAE AlEtllE BER C
7} 14~ 18%R = EHHANN dAE ZFo] TR
o]7 HlElR Co) 4HET EX e o] 2FH AL
2 Ho} HglYl CE H7s AoE RAAT, SALe]

27 2 ZeAE 9 fAS orulrt 55
GG W AT vk Gl 373 my

100 g2 e o] AF AA] el 28 Ao R
HAATH(Table 5).

3y #A

F7132 AUolA AR, §47]F &4, AY
o] Altzel #¥-E fAdle=d Fodse FEA4L 2

© HEARCIt HE4A FAE S UEE ¥
< A9EH, QR AFS 65~2,075 mg/100 g
=9 g e, o8 & d2F 7MEAE
B JEF o] dAM =& ol olE AF
9 AR AR UER 3] 554 mg/100 gl
Z1), 3,100 mg/100 g Aoz &7] wFo|tt
wE o7 s2FE oIFET 2 JYEE T2 A
e ZAe= 4 AvhciEA, 1990). 24, <, &,
ZE, vladlge Ao ZE w8 THES HIHe
L AFvich 5o ARgeol 2Auyt 2] b
o FFHle thh Aozt UG-

4) & EeldlE

IR o2 ZEvE SIEE

[

1

A, 1998; o593} A& A, 1993; Babic et al, 1993;
Brenes et al, 1992). Y24 TH2F9 Z¢HE o
gke] 4145 250~ 1,200 mg/100 mAES) $Heas
etk ol& o2 AFF vws) 2H olE A
Fxole 9F 185 mg/100 ml, AXEFE °F 155
mg/100 mi7b Eo gl ZAol= <F 173 mg/100
ml, AFt 226l E 120 mg/100 mI7k B0 $lolA



>
i
:
]
K
]
p

CIF3, 1997) oI5 Boi= B2 §3& 7HIX A=

AEFLE ¢ AU

PlolidE X
1) 5% %
AEZAe] AF Uty FA4E BY ¥AE I
J£3 20 EAME 15 mgkegoldl, A 24ZoA
£ 03 mgkgelslE #A=H U3, Fa&d A%
o] M2 HIAA UYL WE 10 mekgs =7
A ¢t e, ojm A Fe YR E g
G AsehEAEA R, 1997). HAE AFE
A A&HA] gshon W& SAte] Ly} 2E
LA} AE-E A|93 1A AZFolM & 0.1~0.4 ppm
Axrt AZHUL, FIEEY] A AE BT oF
0.01~02 ppme] AEEHZ Y o€ AF 25 10 ppm
23R e Poloernz Fodd gt o

>

e

(o]
o
=
o]
AL

oxe

i e

[o

& $¥slA Yol " Zo= vehgth 2y 7t
AEZ vith 2 ppmolakR o] WAIHe g AR

AR AREREMGE, 1996} vlas) 2 o $2u
2 A FFE Tl Uit o|lE AERAEY A
g3t FA7F 223 Aoz AATH(Table. 7).

2) FdexaolE 9 F HEL T

2Ee] Yot F7|9 xB2ML FE FEE2IUR,
= AEAE otz AEY] HEA] EAlg). o
HE Ao 4ke] #go] AEGHU RS H2 o
ol wlzdlg o]&o] iol2oz AFhEo] ZHAlel
Ao Fante| =g FAsich AFolaje] Mze o 2

Fol BAg ARse Axot @ 4 vk olw 4%
1 20l

2
o

3

A ERdeta A4E 4 3l
2 547 HexEvlolsdle 3

PFHAGFE 1 AF AAY A a9E LolxA |
hAEF, 1998). AFFHol uzs 9y

£9 2922 L 120 mg/100 gold,
npol= ek 30 mg/100 gol&tE FA o 9o
A EAN T FEEL T 30 mg/100 gol
2, FH ¥ 2oz $HF 30 mg/100 golslE 78
so] k. ARF7HEAE 2 Ve ERIEAES
HE2 T 60 mg/100 gol o2 FAEAUTHE
AEARE, 1997). & U=EL FFS AFHEH K} A
& AYE Ol AL A4S WEAFH, K
AFY A9 AFER BANE G4 A 132
mg/100 gith A2 628 mg/100 g & Jehth &
e Z2ntol=E oF 0.04~03 mg/100 gBEE =

|
A
==

4

2}

M

o F9R7N

3 A 101

i

Table 7. Contents of some heavy metals in commercial
chlorophyll products on market

Commercial chlorophyll products As ] Cd

(Company) (ppm) (ppm) (ppm)
Baley-leaves food (J com.) *N.D 0385 0.033
Baley-leaves food (I com.) ND 0069 0013
Alfafa food (S com.) ND ND 0063

Sea-weed and other foods (Lcom.) ND ND 0.153
Sea-weed and other foods (Scom.) N.D 0265 0.187
Sea-weed and other foods (Hcom.) N.D 0.102 0.057
*ND: not detected

Table 8. Contents of total pheophorbide and chlorophyil
in commercial chlorophyll products on market

total total
pheophorbide chlorophyll

Commercial chlorophyll products

(Company) (mg/100g) (mg/100g)
Baley-leaves food (J com.) 0.056 62.8
Baley-leaves food (I com.) 0.053 85.3
Alfafa food (S com.) 0.102 133.7
Sea-weed and other foods 0272 154.4

(L com.)
Se(aS \(J:Vgif)and other foods 0.041 60.4
Sea-weed and other foods 0.060 1283

(H com.)
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