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SUMMARY

Part 1. Investigation of effective and hazardous components in health foods and their
ingredients

The objective of this study is to provide scientific control data on the quality of health
food products in Korea. In order to achieve this goal, the present status of health food
market in Korea and their regulation systems were reviewed. The 25 health food
categories listed on the Korean Food Law were reviewed in light of the quality standards
on effective and hazard components and compared to those of other countries.,

The consumer perception on health and food habit, the experience of health food use
and the discrimination between health food and drug of Korean consumer were surveyed
by using a questionnaire containing 15 items in order to obtain the basic data for the
assessment of the benefit and risk of health foods in Korea. A total of 1,000 people over
20 years of age living in Seoul and the vicinities were interviewed and asked to fill out
the questionnaire during the period from the October 1995 to the February 1996. Among
the 882 answers collected, 23 was incomplete data, and 859 answers were used for the
statistical analysis by using SAS program. The perception of Korean consumer on health
and food habit indicated that food habit was considered the most important factor for the
maintenance of health, as appeared in 398 % of the subjects, among which 939 %
believed that food habit could cause disease, and 97.1% believed that disease could be
cured by changing food habit. The most worried disease was cancer(30.6%), degenerative
diseases(14.1%), diseases by accident(12.6%) and obesity(10.0%). The disease which likely to
be caused by food habit was diabetes(35.6%), obesity(22.4%), high blood pressure(12.8%),
constipation(12.7%) and cancer(7.9%). The disease which was believed to be cured by
changing food habit was diabetes(40.1%), obesity(25.9%), constipation(16.5%), high blood
pressure(7.4%) and cancer(3.3%). It appeared that the people had a perception that food
habit was highly related with diabetes and obesity, but less with cancer which was

mostly worried.



The survey revealed a strong interest of the consumer on health food by showing that
more than a half of the subjects(58.8%) had the experience of actual use of health food,
and 68.2% believed the effectiveness. What the consumer expect most from health food
was to have beneficial effect to maintain overall health condition(59.8%), and the most
negative aspect of health food was the overstatement on the effectiveness by the
producers(52.1%). The most important source of information for the purchase of health
food was the suggestion of friends and relatives(30.6%). ~Among the health foods
registered and regulated by the food law, royal jelly(22.7%), squalene(16.0%), refined fish
0il(15.1%), lactic acid bacteria(10.6%) and aloe(8.8%) were relatively well aware. Although
84% of the subjects perceived that health food is different from drug or traditional
medicine, the largest percentage of the subject selected ginseng as the most well known
type of health food(22.7%) as well as the most well known drug(or traditional
medicine)(41.7%).  Ginseng was also chosen as the most frequently used health
food(17.0%), and vitamin tablets the third(13.0%). The vague definition of health food
and unambiguous discrimination of it from medicine by the consumers were problematic
for the correct use and reasonable purchasing behavior. The clear definition and proper
regulation on the manufacture and distribution of health food, more strict control of
labelling and advertisement, and a wide consumer education on health food were
recommended.

The effectiveness and safety of Enzyme Food, a group of health supplementing foods
designated by Korean Food Law, were evaluated and the possibility of HACCP(Hazard
Analysis Critical Control Point) application was investigated. The chemical composition,
enzyme activity and the degree of bacterial contamination on 12 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. It is known
that effectiveness of Enzyme Food depends on enzyme activity, but enzyme activities of
a-amylase varied from 1,793pg/min.g to 159ug/min.g and those of f-amylase ranged

from 171yg/min.g to 11ug/min.g. The protease activities varied from 27.57ug/min.g to 0.18



pg/min.g. In coli-form bacterial test, positive reasons were appeared in the 50% of the
products. Numbers of bacteria ranged from 1.3x10° to 12x10’. Consideration of HACCP
system indicated that the pretreatment of raw material, checking of bacterial contamination
and stability of enzyme activity during fermentation process were important factors for
maintenance of the quality of Enzyme Foods.

The effective components of twelve kinds of Fermented Plant Extract Products on the
market were investigated and the HACCP scheme for the quality control was considered.
In the proximate composition, claimed contents were less than experimental contents in all
samples. In storage conditions, the range of acidity was 0.3~2.8%, reducing sugar 12.0~
64.2%, Aw 0.714~0.854(at 25TC) and pH 29~4.7. In microorganism test, total microbial
count and coli-form were not detected. yeast was only detected by direct microscopic
counting method and lactic acid bacteria was detected about 10 CFU/m¢ in 3 samples. In
result of effective components analysis, total dietary fiber, vitamin B;, B, and C were
detected very low contents but minerals and total polyphenolic compounds were
abondance. In .result of hazard components analysis, heavy metals(As, Pb, Cd) were
detected very low contents as level of ppb unit.

The qualities of fifteen kinds of refined fish ‘oil processed foods and six kinds of
squalene, i.e., encapsulated health food oil products in the market were investigated, and
the hazard factors and critical control points for those products were identified. The
peroxide value of more than 33% of refined fish oil products was over the required value
of food regulation whereases the acid value of all refiled oil products was fit for the
requirement. Both the acid and peroxide value of squalene products met the standard
requirement. As for DHA and EPA contents, six of refined fish oil products didn’t satisfy
manufacturer’s requirement. The squalene contents of six squalene products were under
the required value of manufacturer. Polar compound contents in refined fish oil products
was from 2.95 to 14.4%, while oxidized polymer contents was between 0.17 and 4.60%. In
squalene products, polar compound contents range from 032 to 3.0.6% and no oxidized

polymer was detected. HACCP(Hazard Analysis Critical Control Point) for raw material,



oil refining process, and encapsulation process was perform by analyzing the sanitary for
the materials and process the data gathered form fifteen oil manufacturer companies. In
the hazard analysis(HA) about raw material, possible hazard factor's were estimated as
the contamination of coli-forms, the increase in the acid and peroxide value, and the
contamination of arsenic or heavy metals, and the other foreign materials. In the HA for
the oil refining processes, the hazard factors was as following: the residual possibilities of
phosphoric acid, NaOH, soap stock, and activated clay, trans fatty acid formation, the
peroxide value increase and metal ions leaching possibility. And the critical control
points(CCP) were decided as water washing, bleaching and deodorization processes. In the
HA for the oil encapsulation processes hazard factors, there were contamination from
coli-forms and staphylococcus aureus as biological factors, the acid and peroxide value
increase by improper control temperature, time and humidity as chemical factors, capsule
deformation possibility of capsule by film’s melting as physical factors. And the CCP of
processing steps in encapsulation included storage and distribution.

The yield and stability of chitin oligosaccharides formed by enzymatic reaction of acid
hydrolyzate of chitosan were investigated in order to establish reliable testing method of
the effective components of Chitin Products. The partially N-acetylated chitosan oligomers
from chitosan was obtained by hydrolysis with HCl or Acetic acid. The hydrolysis of
chitosan was moved slowly more hydrolysis with acetic acid than hydrolysis with HCl.
The size of chitosan oligomers were identified through their degradation with acetic acid
or HCl. The chitosan was hydrolyzed by HCl producted monomer as the main
oligosaccharides and hydrolyzed by acetic acid digested for trimer to hexamer. The
enzyme requires N-acetylglucosamine residue for catalysis. The optimum temperature for
enzyme activity was determined to be 40C and the optimum pH was 5.0. The
hydrolysate of chitosan was obtained by hydrolysis with chitosanase from Bacillus. sp. The
degree of hydrolysis was measured with the reducing sugar product. The distribution of
chitooligosaccharides hydrolyzed by acetic acid was increased (GlcN), and (GlcN); as the

enzyme reaction time was longer. The Km for chitosan hydrolysates with acetic acid



during one hour was 1.88mM and the affinity of enzyme was large as the length of
oligomer was longer. The concentration of (GlcN)n at each reaction were calculated from
peak areas in the HPLC profile, the product distribution was (GlcN);>(GlcN)2>(GleN)s.
Similar results were obtained by TLC analysis and the substrate (GlcN)s was digested
(GlcN); or (GlcN),. The time course of hydrolysis of the chitosan were examined by
measuring the total yield of glucosamine and N-acetylglucosamine.

The effectiveness of Royal-jelly Products was investigated by analysing the contents of
10-hydroxy-2-dedenic acid (10-HDA), and the results showed that the products contained

large amounts of impurities.

Part II. Multi-residue analysis of hazardous and effective compounds in health foods.

Public concern over pesticides and antioxidants in helath food has been increasing
during the last decade. Increasing interests also current analytical methods and
developing new methods to detect compounds hazardous to human health. Emphasis is
being placed on development of analytical methods more practical, e.g, able to identify
increases number of the compounds, be less time-consuming, and use of equipments
commonly found in analytical laboratories. ~ The study on the establishment of
multi-residue methods of pesticides and antioxidants in health foods was attempted.

The extraction process using conventional solvents at high temperature and pressure
was developed in this study. This procedure provided a more convenient, faster, ad less
solvent intensive method than previously available for the extraction of pesticides from
health food and also avoided the problems of multiple washing procedures associated
with liquid-liquid extraction, solid-phase extraction, and so on. The entire extraction
process was fully automated and performed in minutes for fast and easy extraction with
low solvent consumption.

Analysis were performed by gas chromatogrpahy with mass selective detection in
SIM mode. Relative retention time and relative intensities of two monitoring ions are

used in the algorithm for the GC/MS identification. Therefore this technique is a useful



tool in pesticide residue detection because it offers simultaneous detection and
confirmation of any pesticide that can be volatilized in the GC injection port.

The prevention of oxidative degradation in fats and oils is largely controlled by the
use of synthetic phenolic antioxidants. Antioxidants, BHA: 2-&3-tert-butyl-4-hydroxyanisol,
BHT: 35-tert-butyl-4-hydroxytoluene, TBHQ: tert-butylhydroquinone, PG: Propyl gallate,
PTG : petnyl gallate, OG : octyl gallate, were extracted from fatty foods with hexane and
from hexane layer to presaturated acetonitrile with hexane. The polar phenolic hydroxyl
groups of antioxidants were silylated with MSTFA and injected to Gas
Chromatography/Mass Spectrometry. The calibration plots were linear in the investigated
range, 01~100yg/g. The limit of detection for 6 phenolic antioxidants was 0.1ug/g.
Recoveries and reproducibilities from samples fortified at 1.0ug/g were.in the range of
70-90% and 0.5~13%, respectively. The simultaneous determination of phenolic

antjoxidants in fatty foods using GC/MS-SIM mode and macro program was described.
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Table 3. 354¥ Q43I Fo]

(249 kg)
F = ‘92 ‘33 '94 ‘95

1. BAHolf 74T 18,000 43,087 140,990 118,702

2. 2gHY H3AF 2,000 3,488 10,394 13,938

3 ARAE 188,000 189,408 157,861 203,357

4. 32 7tEAE 19,000 34,688 37,422 73,338

5, AFLUAE 831,000 379,369 295,733 270,336

6. ALAE 414,000 492,043 366,976 404,049

7. FAZAE 7,000 12,733 16,062 21,184

8 ZFRAF 7,000 2,446 - 7,485

9. ZolelsdAE 1,000 1,113 2,851 10,369
10. wio} 7FFAF 2,000 12,732 18,536 28,324
11 diFaAe 7H3AE - 250 8 2,008
12. SELZAIEAE - 136 521 195
13. ZAZHAENF 10,000 16,269 21,220 21,655
14 ESHFAE - - - -
15 Ag&% LEYF 3,156,000 38,7805 257,011 186,078
16. @A AZF 18,000 15,303 7,481 72,888
17. 424 $R4F 3,000 1,394 2,868 5,900
18. 94l 7t34E 35,000 42,829 39,995 168,550
19. €24 E 2,304,000 1,820,602 1,556,345 1,465,012
20. i FE2HE 23,000 23,737 23,715 31,359
21 ZEERAE 123,000 176,048 155,076 261,162
22. ztet b A E 11,000 22,028 18,440 22,129
23. WETIZHAE - - - -
24. J1EA TtEAE - - - -
25 Z2 s AE - - - -

& 7 7,172,000 3,677,508 3.129,582 3,388,218




Table 4. T 8¥ F & Fo]

(ARasa A 21, 99 HY)
z 2 91 ‘92 ‘93 ‘94
1. A& HFAE 1,259,089 3,564,704 4,765,762 10,988,799
2. 2gde EFAE 711,554 131,679 360,965 1,190,338
3 ERAE 1.225,058 5.042,812 55,181,580 6,697,242
4. 5% HEANE 550,552 1,236,503 2,177,757 4,155,544
5 AFUUME 27,470,780 47,081,270 550,341,237 79,710,112
6. EAAE 4,991,595 34,164,205 23,627,079 14,939,020
7. HAEAE - - 466,909 1,934,769
8. ZHAE - 240,913 598,445 453,169
9, zulglz A F - - - -
10. wio} 7tFAE 199,140 95,851 678,859 1.819,106
1. dFdAg 7haaE - - - 31,445
12. RelIAIEAE - - - 118,586
13. RN SZAHMENE - 7,585,452 979,190 8,316,916
14 EERSAE - - 6,619,657 -
15 4g3s $RAE - 4247016 2,746,222 3,128,026
16. BHAEE - 1,296,594 1,103,805 746,669
17. 484 $HAZ 119,086 113,462 677,712 733672
18. M4 ZFEAE - 1,699,316 1,801,360 2,436,025
19, YEoAE 16,352,592 39,427,446 51,406,371 31,769,894
20 SHHEEAE - 972,410 949,130 1,399,755
21 ZESRAE - 3.840,507 6,378,909 10,820,711
2. zeh HEFAE - 780,460 2,728,648 6,495,792
23. WEllZ AR - - - -
24. A& 7HEFAF - - - -
25 22 Zex AE - - - -
3 A 52,879.446 151520600 713589597 180385590




Table 5. FALA A FE AGAF (°95d A DA

2 3 d H F 7 4l
A & 317 809
7 A 25 6.4
o T 9 23
o) A 6 15
S z= 1 0.3
o Al 3 038
% 71 15 38
s « 1 03
3 = 3 08
% =1 3 1.3
il £ - -
] ‘E:L - -
7 = 4 12
73 =4 3 0.8
A = - -
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Table 7. 549 93 3%
(29 kg)
. . 1992 1993 1904 19%
cuE ue | U us | s9T ue | 49T oue
L AAolg 7t3AE | 504718 | 18 | 36280 | 26 | 24226 28 | 49470 47
2 zewed FEAHE | 26892 | 08 |1329% @ 96 |137337 156 | 3880 37
3 KRAE 20792 | 06 | 47078 34 | 67034 76 | 8943 83
4 ¥ HBAE 335863 103 | 376419 272 | 137034 156 | 151224 145
5 27U E 36667 11 | 17400 13 | 3516 04 | 3024 03
6 BAME 67312 21 | 9259 | 07 | 10731 12 | 4327 04
7 RUEAE 201340 . 89 | 2538 18 | 9893 04 | 83687 85
8 ZRAE 20138 = 06 | 10769 08 | 2969 03 | 3469 03
9. Zotel s E - - 0 0 143 0 80 . 01
10, Wiol 7+3 A E - -l o | oo | 3w oo
L dSeAY ABAE| 87928 27 | 18 0 0 | 922 1 | 9131 09
12, SetmAbE A E - - 0o 0 0. 0 0 0
13 LINTHAZNE | - - o o o 0o | 25 o
14 ETEARFAE - - o 0 | 82 o1] s o1
15 4242 $EANE | 1054052 322 | 45801 . 33 | 46037 05 | 14911 14
6. BHUAFH 4019 01 | 16179 12 | 26685 30 | 144167 138
17. WEL $RAE 8498 03 | 1861 01 | L195 01 | 1781 02
18 WA HFAE 61485 . 19 | 481 | 04 | 186, 02 | 1165 0.
19, w24 E 1160784 | 3545 | 637466 460 | 412252 468 | 345989 | 33.1
20 HdFEHE B4 001 | 0 | 0 0 o0 0 0
2 BHEYRAE 30273 . 09 | 20810 150 | 29652 34 | 99689 . 95
22. atet B AE 8107 | 03 | 3166 = 02 B0 0.1 71 0
23 WY E E |
4. 7B TbEAF
B ZREY2 HF
& A 31273862 © 100 [1,385704 | 100 [880,358 < 100 |1,045311: 100




Table 8. =24 £

(2ua7F 1% @ W)
1994 1995
z 2 : ;
£ o o g O I T
L "A S 7HEAE 7747 69 20,128 12.3
2 zady HBAE 13826 123 8908 56
3 ERAE 16,585 149 247% 158
4 B2 AH3AE 34,667 310 w819 | 284
5 AFUUAE 1289 12 1953 0.1
6. RxAE 4,080 36 599 | 0.4
7. HAEAE 1,901 17 3229 20
8 ZBAE 816 0.7 1259 0.8
9zl BN E 67 0.06 612 04
10. wjo} 7HEAE 239 02 232 0.1
1L dseAg 7EAE 984 01 1225 08
12 SEIAEAE 0 0 o 0
13 ¢2AFTUAELE 0 0 N 0.1
4 TEAFAE 539 05 668 | 01
15 4838 wIAE 413 0.4 1,130 07
16, HUAER 3077 28 11,959 76
17 922 BAE 494 0.4 562 04
18 ¥4 FHEAE 3784 3.4 1,828 0.
19. <2 AE 11610 10.4 8,718 56
20, WAEEAE 0 0 0 0
21 ZEERAE 7,182 6.4 24,044 154
22, 2tk A BAE 2306 20 788 05
23, etz A E
24 F|EA 7HBAE
25 Z2EEA AR
% A 111,606 100 157628 100




<Part I> - 7} Table

Table 9. AZAEY F A L A& B FH7E

z 2 @ PR e x4 & 9 4 4 B 7€}
F 2 A9 F 2 A8
wWatel§ st A% EPA: 1.0%°]4 (Eicosapentaenoic acid) i dut, 213, xjyat [ Ab7}: 1.0%0] 8 Uk, siobH
DIIA: 2.0%°l4 (Docosahexaenoic acid) | & ¥ FHEstE7E 15.0%0] 8
ool sAbMENIAHEPA)  EPA % DIIA Qut, A7, WA | Ak 10%e] 8 v, 36|
9 5 34} 814} 1 AH(DHA) D 2}t 12%et4 - 30%0l Aot &7} 15.0%0] 8
EAF
2 ABAE 10- 8| & § Al -2- 6] 41 4F: ‘ HPLC A1 e A5 32-53% A, shopn

- grgae 16%o4
- FHUZAE 40%0)4
- 7134 F 05670.8014

sETgE Badi BAE aw, Y4R
A QUM E ARG GC, 4Aadol&s}| 47k 1.0%0] 8 Uk, het3
- 274U 98%0] 4 %2 £ 71(GC-FID) | 22k 8H 87} 15.0%0] 8}
- 2FGUARTAE 60-98% Ko=) 360-380
SR g % #4:1x10" ol Aol PF KA | ABFT: A Ak, 04

fag, vy agd && EgRAT F #, WREe




F 8 B 2¥H ¥ & o4 ¥ A 84 4 %
7+ e A 4 Tt z:| A9
2545 Fzge 98251000 me/I00g RTAYANALEANE | S E ool =:<B00mg/100g | EREEY AR
aF qsap 272 TLCEA gzdz #dz T
Vitamine B2 >é'6&;£/nmg R R T
3 >100 mg/100g YR FYE T4
TANEAN B8 Aa >2500-5000 me/100g Etherd@/8 3954 A48 | 2912 £ 2ujo] = <800mg/100g | EB Y A8
4 e 238 U, AR
w7 T4 B S 02-10 (NoHR), U, ol E, MEWE | 45k <10% W, shery
1.0-100% (7 8H4) 2HAb 2L 71 <15.0%
y ~oryzanol: >200.0mg/100g HPLC 24 '
Linoleic acid: >51.0% duk, YA, A, Au
o4 & gl Md, gol olol, ol3l Ylolot @
a;- WE: >25 mg/100g U, oIZ4E, vEE
B-23v23D>5 mg/100g
y ~oryzanol: >80.0 (gulio}) mg/100g, ;| HPLC ¥4
>40.0 (Buo}rT A F) mg/100g




S2EH K A B A 0w 4 B 7}Ee}
it 4 Al 4 it 4 A k)
g FHAY QA >36% bl -ah M7E <215% Uy, a3
% Phosphatidy! choline 244! >3.6% T B 7H<150%
Setary 4% RebAAM g >05-1.0% GC, sadgoleny A@7 | 47k <1.0% aut, ety
(GC-FID) P28 B 71 <15.0%
LEA SYUME g A S ME: >180% TLC ¥4 A7t <1.0% Ak, shety
A% AL B 7L <150%
ERAKHE Linoleic acid: >57.0% Uk, GV, AH, YA | A4 <10% e, ety
HEI2: >30 mg/100g Hh Rl M Y AR 7E<15.0%
HER2EE F71 5 >500% ARy methanol: <0.01% Ay
wrqE SU>50% QY e g

B2 >1¥et/ml
fAabE 4 >19 9/ ml
HlER B >0.2mg/100g
w2 >0.05mg/100g
471 7 3%% ¥ AY




289 LR H B 4 ¥ o8 4 B 71e}
# A N9 # A A Y
way 9N E Zgh: dut, QUAE, AARUR | ZA4: <50% (A8Ee) | Au AVAE, A3
H#d >B0.0% (4 &¥2D) e Uy, vl R, HEUe
>400% (4 A HH) T8N (FERAASEY AR
gy 48 @ (<EAP 50000 718) | #A% RW-HPLC AL | UE®: <25% Y, VRN RINYE
P>RYED 85% o}ul = Ab A A <25% gut, YuAE ALY
B e geyyy
A4 <5.0% dut, AN E A
gy szl VA #QY 2ezoAPH-AAYE |42} &4 Y, ol AE, HEgel
A LEL EEzolAGA NP
' 30]4 9ol
gacy . w9l BBEA
DOT% (>500% 7HEAE)
A%L  AFAYNFTAE FUSS >120 mg/100g Acetone/ether® & $ 344 | $MQ X2 ujoj=: PRy A g
SHAE <30.0ma/100%
A 2ALE: e TLCEA gzds BHE U, AR
Superoxide dismutase SOD-¥#3 84
1> 400 unit/g
YYNABAE  FYEL >30 mg/l00g Acetone/ether @ -2 % ¥4 | # M2 F 2ol 5 ERREY AL
<30.0mg/100g
L >800 ma/100g YL IPYE RN YR Badi #Pe gy, AR
H2/4H7HENE 3UEA D60 me/100x | Acetone/ether® & ¥ 3 ¥4 |elzds: #1% U, AR




3 o8 % A8 % RN 9% 4 % 7\et
# 2 Ny # 3 Ny
MAEAE AR HEAE AU >30% CHCl 7H&# #a|Erzsdz: ¥2@ U, AAR
T
AN AT AE AL >50%
y-elE U y - B >475% (>238% FHEAE) U, AR, A |27k <% A, shora

2 WA >57% (>285% 7HEAF)

2H4} 0} £ 71:<15.0%

EPER-23 714k >45%(F A4 TN HgAlyY Atsiee: B slagaag

4% Baqs #738 U, Y5

o 4B 2R Az33 a3y FEZIAEAEA: R4vpup Q)
- 5% >05x5&ul4 - WELH:<0005xF A M wy P

- AT >05%

AEE<1%

2 ¢:<5.0%

21 718:<0.005%
AE LT <A
U<

R&ER:

- AR
o} A
U

WA/ §:<1.0%
4] AL/ E §:<0.5%

L2 <

gy Y




84

A

Tt 3

A ¥

4

L

7)€}

e R

yoggy

g AW/ rEE
- AP >B/5

- A gelZ & SA/REAF

- Y gejte: >25/ "
- AgvgE: >3/
- AlgaE >i5/

- AEFygeRY>Iy/-
- ARG
- Bz AAF RGO

- gojdEEY: 210/

44 5-10%

(&R AF: 05 - 1g/100mb)

Yk ol FAY R,
FN4E g0

Azl
R4 (A UaAg 3

A, vl F,
drde}

R NE

S EFATEY (%)
- $AUERFE >10%
- HEURE >20%

et g gt

BEHAZAY (%)
- BEUZE >03%
-~ HAZFYZHE: >06%

Y,

5
YUY E,
ALY E,
ool 2 4%

zteh & 7+E

o &elat: 8-18%

opzt 7| Ebeoll o] A ulEb A4} 2-8%%

Abzk <1.0%
AL B 7E<15.0%

o

1Y

-

Iz

. By




z 2 ¥ H + & 4 ¥ o4 4 @ 7} €}
" # 2 Ny F 4 Ay
wWepziz gl B-712®: 2-50 mg/g | Y¥, CIRAE, e ¥ 2ufolE: <BOmp/100g | K71 ENSE ¥
AR HlElgl A (28H, 4% g%
A2k <50% Ay, 863
ohA 8} 71 <15.0%
(A 24 2 $<30%)
FIEA NEAMIIELR D) 28522 20}UYFAN fABFNLE
PIE R4 : >20% olvifta g NG Po.aY
WolMe s >80% Toluidine ™ A
xaEela EREYL et xolE: >5% Quercetin®] E2 8] i@ FFEY AT &4 g, o
Y3 Paw. | aREE
selA Y p-Fol2at Al F2l¥ ol gl ¢l
regya 2EBAP xS >1% i Quercetin®] P8 do] ¢ AR
22810 F

gAY

p-Fotedl A, Eeywolue] o<l




g dR2(YE2AZAFHNANAN ARG AABZAEY
ARl e F4F 3 & ¥udd Table 103 20

Table 10. & - A} AFREAFY 4 £ 71F9] F2FJ/un

& = 4
1. 49 1. 899
2. 959 FuzxHd 2. 39
3 AzNENE 3 AEFA
4. FJd5 AFuiE 4. AzFF9 71E
(1) 8ofol Ao (D Az -7b3Ad € 29 &g
(2) & (2) 28 AH 2 a9 e
(3) A= -7p84u 9 29 e
4) 945
5 Az - 7hEe Uy
(6) 2i=re] e
5 4&A 5 ¥Al - #avlE
(1) BEAALE
(2) BEAY
(3) BA R FAAY
6. BEx 2 {5718 6. Algwy
7. A8

Table 1001419} 2ol FZolH FAS F2§ FEL& & ojst glovy AAE WS
Bl @std BohA F2§ abolHo] wd,

%, AETHNA dEe YR dAAEFANA F 5K eldrine, BHC, DDT, parathione,
malathione %), PCB, 84, $84& #FAs1 dovt gdxoxs 2 FA47 o

e fejvats ZE 7 2x A dstd €89 wuladd Az bEries ¢
wabAl debAd Abgehg HFAsn Ak a2y RAdA e AX - HEFY 7
O Az -7beAd R 29 By Q 2L R 2o B O Mz -3 R 29 @
g @ 9Ag @ Az - 7Ed LYyse 2oz H®E £ ol distd A FAHSD

-43—

Foll

GH



Atk 8 fAYTFAAAE AFL W] dig FFVNE L 72F Y85 Fu|A} A
Z - 7h871Eol AFRBEEAF

ZHEEE 8o, ooz 293 nEE Mol gtk o & =W EPA ¥74AE9 7
AolA v AlFol g JEFATE st oy dRANE MEFHYA LA
B(AEM) dAHE O 42 @ EPA 853 @ FAU3E/ @ A7t @ 2482 £
® vi: @ TS5 ®PCBO® AFsd 5o distd #Astan Ao

EAZIEAA fAUe RREZAEE e Zn o] AFYAUN ] FAZIEH §
A BEA 9 vATAEE YA Fxeaol slng dxo FAHo) Q. 2y Y
dre AZHFAM 2E AFo AL=e UFHEAAG 9o Yo EAAGoz O BE
el Fo O HEHR R 29 FRHF QO F8H @ HAF O HFILYY ® 7" 5 F
B3tz Ao, 53 FABAMNEG F FEH4E IAY F URE RS FTEF Apglo|rt
, FRAAEY FRAS el 2AE JFeZ o JdRHF, BARAY 2Hoz 4
g 1A £ JA sdon, olu oA, RIAFTF L FIEA wAY, dAYNME
o AFHE BEL BAEA RIEE sta Aok ol deolM AHG YR Fed B
7hA] AolF L fuvet A BRAZY HAVIES MY RE® o Aug Yot Ye
Rolch.

Felvetels sgd ZF ARREAF JFE R FHLE YR AR vzdRe
Table 113} 2ot 748 AZREAF 7|& £ 73 LA A3 358 Fa3 a2
€ AYstae Fx3e 2 xAojHo) ot O dRAME HEA] Fe EHol gy
ghell M &7t Zo] ded, olF FZo didt d&x 2AE o|¥A BEHoz JEF A
VA 2T A+ 1 dide] g3 drtn s

A 24 FFe) ARAE AR Ad 24}

AHgER Folst Aolagel B 204 532 AdsYc 57

D AE - P Hojay 73
2) @214 : Professor Dang Yi (#£%%)
Department of Prolonging Life & Rehabilitation
Beijing University of Traditional Chinese Medicine, China



3) A g
4) ZAAZZR
- 19963 9€¢Y 14Y(E) 10:00-12:00, 2414 16-605
Lesson 1. The concept of nutrition and food therapy of traditional Chinese
medicine(TCM)
- 19963 99¥ 17¥(3h) 13:00-15:00, 24 16-405
Lesson 2. The history of nutrition and food therapy of T.C.M.
- 19963 99¥ 18¥ (<) 10:00-12:00, Z &4 16-413B
Lesson 3. The characteristics of nutrition and food therapy of T.C.M.
- 1996'3 99 19¥Y(%) 10:00-12:00, 244 16-406B
Lesson 4. The theory of nutrition and food therapy of T.C.M.
- 1996 9€¥ 20¥(3) 13:00-15:00, Z &4 16-405
Lesson 5. The chinese imperial meals in the Qing dynasty
- 1996'd 99 21Y(E) 10:00-12:00, 714 16-605
Lesson 6. The street foods in China
- 19961 99 249 (3}) 13:00-15:00, 7214 16-405
Lesson 7. Commonly used therapeutic foods in T.CM. (1)
- 199613 99 25%9(5) 10:00-12:00, 724 16-413B
Lesson 8. Commonly used therapeutic foods in T.CM. (II)
- 19963 109 2¢(5) 10:00-12:00, Zoj4 16-413B
Lesson 9. The application of food therapy in T.CM. (1)
- 19961 10¥ 4Y(3) 13:00-15:00, 74 16-405
Lesson 10. The application of food therapy in T.C.M. (II)
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ZHo] HESE AbZE WM

- EAANE  FENEA NELYnGe] Ag LAY 2AN AL
$27ascly - 27 feAZFI20lUOR AVl ¥
- Z2Ex 4% 53, pebd, FR4 2AFEEL Y8R #9

ZdHxo|E(3s}, AYSA) FEA R disld AdidAM 24
489 FHo Rz 3
AAE FRAo FYF ¥ J}
- 2 gy AF 989 FHol BYEA RE. 2L FelM 22 FZHo] °dE.
- EPA, DHA : 4%, 2= YEE AS
3. FRBY  AAY LYAA el BoAa garedE 2.
AEs HEAE, FSG A=
RETHE  AAEA - Ade, AdA JAYH, 33F PIKE 29,
TR AF AAHQE)
AF FE AU FY A<D A7) T §F
g gL B
HEAAES] B #AY 8 AdsEsE 15% dd FAANL] GAE JE 43
-89 FHAslEst 3% o3, TAHF 5% olsl, AF 7% ol ).

4. AF ALY AGPAY - 7R AE, A2 AL AE ¥

oj

%_§_/kg -

OEMAF - Az3AF FZstate Azxda A

A 44 = wlole X (F)
) A4 7l2H GMPAAE 233 8.

A AARENE AZAA

2) F8 ALF 2Fold 4, AYA, ARANF (WFEAE), Zg §

3) drye F2 FUAF AE, dAE R ¢xc e DA 8

4) FETe: AFAYBA AFA] sampling 5t lot T E /ol HA

5 3B Y, Uxd ERE AFIAZEEH FAstA gAY oA AN BEAG

9 MEFHAZYH FUE R FEYT BAFA ¥ - VY 9B



7184 AzA AYH FA
CPP-Calcium Al ZA] 483 #HF5 A%

274y #zA 180Kg YEE 2019 71AR 39 £8- AA7tE FHTA RS



Table 11. 74

1 Wl f AT A%

& - Az v

R

% 8 = TR
DA el - omgolold AdE A FE Agol AYeRE AAY A mk olF - 817kslol U2 %

DUzl Fulx
NAZ - B E
DFUR HEgnz

5)4 i 71 4

i

BRE ¥ %75

DA S

FARE Ho] Hat FoldmE gtael 3, ABH 2

- A g Aol f 93%0] 4

- A4 A100.0001 8, PHA BHEZI(15.0018)), A2 E7E EPA(LO%O] ),

DHA20%0°] ), a2 (S4), S8 gl g #48 Hsta

o
.
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2. ool 3A} MEHAM(EPA)E E3Ab WALAAHDHA) 3543

=\

& 5 ks £ o w
1% el - 2§ skt olfiolA AlF EPA 2 DIAG 4% - ol§toll Al sl 3 ste] Al EPA(AILAL 5 18%0lde] 2)E
of 23tatn & Hxste] A&7t §oldtm& A4, FARE & g 0% FHE A
ol 2284, Wyh, FHY, A £ AR T S A
AR I o = ARl Ay A A - MR g5 glo] vt o Falslel AL U
Nz - 7h37NE - Aol 4, RS R AdeH, S drel - AZEZPEAM R T Hel(AM, Aldlel Trel)
By 9| Ex) Fol diste] 7hersil 7. BibaA g o] ghel(AA, Ala e wte])
Az 7bEAda] E el ghel(Adn], dujel eyl uisty
atasl et A
NFUR JEulsr & - EPARHR 4 E(EPA 120% o4, 30% nl=h - EPAR} g Aol K (EPAY T & 180% ol g t43stn U
DA S 4] H(DUA 12.0% o4, 309% vjuh) DHAY 4 %ol uldtole FAS T A2e%
EPA % DHAFS A #(2h2h 120%01 4, 30.0% vIsh)
S)A &t 2) - AR AL, #AESER 7HIGRI8h), i # (R4, - A4 AL sk 7HI001 81 2l el B2 8 S BH2.0% 0 31,
S A s A 4 2 (2ppm  ©l38h), FEH(PbEA 20ppmel d), PCB(1.0ppmel
8l), 2k eH(BHC- Zppmeolst, DDT-2ppmel 3t) Soll o sl A
A
ORE Y FE7FE - AR AL g g it E - ¥M5e gEgo| cf2 gEoM Wikslo] 43D A
TIA - BaziE - MER FAHe] UG - WRRAIARY, QI HAALY, HAIWR(E3] 84, 43

MAYUES F3), HAFAAY Sl gl i)z o
FHa Ag
BA e
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Appendix 1. Questionnaire used for the consumer survey on health food
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Table 1. Socio~economic conditions of the test subjects.

a)

Factor %
1. Age

20 - 29 543 64.3
30 - 39 72 85
40 - 49 139 165
50 - 59 76 90
Over 60 14 1.7
2. Sex

Male 285 338
Female 559 66.2
3. Level of Education

No School 3 0.4
Primary School 14 17
Middle School 37 45
High School 519 62.7
College 243 293
Graduate School or Higher 12 14
4, Number of Family

1 10 1.2
2 20 2.4
3 80 95
4 306 36.3
5 277 329
Over 6 149 177
5. Marital status

Not married 484 59.8
Married(No Children) 16 2.0
Married(Live with Children) 244 30.1
Married(Live apart from Children) 6 0.7
Married(Live with Children and Grandparents) 60 74
6. Monthly Income

Under 1.000.000 won 89 126
1.000.000 - 2.000.000 won 391 55.4
2.000.000 - 3,000.000 won 174 24.6
3.000.000 - 4.000.000 won 51 72
Over 4.000.000 won 1 0.1

a) Reported cases are only for those who answered the questions.



Table 1. Socio-economic conditions of the test subjects. (continued)

Factor n® %

7. Current Condition of Health

Good 618 754
Not fitting well 147 179
With chronic disease 38 46
Hospitalized 17 21
8. General health status

Very healthy. rare to catch cold 235 29.0
Relatively healthy. 1-2 hospital visit per year 465 574
Have experience of hospitalization 30 37
Have experience of being operated 52 6.4
Live with medication 21 26
Live in hospital 7 09

9. Types of Chronic Disease most wormed

Hypertension 27 81

Obesity 39 11.7
Neuralgia 48 144
Constipation 80 240
Others 64 19.2

a) Reported cases are only for those who answered the questions.



Table 2. Factors considered as the most important for the maintenance of health.

n{%)
Factor Exercise Food  Health aid Periodical  Stress p&r@ a1
Habit medicine  Inspection relieve constitution Others

1. Age
20 - 29 17933 247457 W0 HO.T) 30(3.6) 77014.2) 306  XP=13599
30 - 39 42(383) 14094 0000 2(2.8) 5(6.9) 9(12.3) 0000  ppEheng
40 - 49 T6(55.1)  39(283 00O 32.2) 5(3.6) 15(10.9) 0(0.0)

50 - 39 23(303) 31408 (.3 45.3) 7.0 11(14.5) 0(0.0)

Over 60 5000 20143 0(0.0) 5(35.7) 00.0 0(0.0) 0(0.0)

2. Sex R
Male 456512y T4(262) 200D 10(3.5) 2107.4) 28(9.9) ;LY XOeD667
Female 182(32.6)  259(464)  0(0.0) 8(1.4) 25(4.5) 84(15.1) 0000) DF=6

3. Levet of Education . -
No School 3(100) 00.0) 0(0.0) 0(0.0) 0.0 0(0.0) plogy  X'=6680
Primarv School 9(64.3) W7D 0(0.0) H7.1D) 0(0.0) 3(21.4) 0(00  DF=30
Middle School W0054.1)  10(27.0) 127 4(10.8) 2(5.4) 0(0.0) 010.0)

High School 193(37.3)  223(43.1) 102 5(1.0) 28(3.4) 54(12.4) 3(06)

College 94(388)  92(380) 000 5(2.1) 14(5.8) 37153 00.0)

Graduate School 6(50.0) 00 0) 000.0) 18.3) 216.7) 3250 060.0)

or Higher

4. Number of Family 2
1 770.0) 1H10.0) 0(0.0) 000 20200 00.0) 000  X'=79.44
2 HIBO 4200 000.00 5(25.0 145.0) 315.00 0(0.0) DF= 30
3 416513 243000 0(0.0) 0(0.0) 6(7.5) 9(11.3) 0(0.0}

4 125(41.0)  119(39.0) 10 6(2.0) 1756 35(11.3) 200.7)

5 93(33.7)  118(428) 1O 4(1.5) 15(5.4) 44(16.0) 1(0.4}

Over 6 53(358)  66(446) 00D 3(2.0) 5(3.4) 21414.2) 0(0.0

5. Mantal Status 2 .
Not married 160(33.0  220(456)  1(0.2) 5(1.0) 22(4.6) 72(14.9) 306)  X'=5296
Married 438) 4230 0(0.0) 146.3) 16.3) 3018.8) 0(00) DF= 24
h\onhhxldren)

Married (Live with 6477 79325 104 8(3.3) 18(7.4) 21(86) 00.0}

Children)

Married (Live, apart 360.0) 120.0) 0(0.0) H20.0) 0(0.0) 010.0) 0{0.0)

om Children)

Marvied (Jive with WES0) 13217 000 3(5.00 350 8(13.3) 0(0.0)

hildren &

randparents)

6. General health status . .
Very health, rare to  102(436) 83(353) 0000 3.0 16(6.8) 26(11.1) 0(00) X™=3084
catch cold - DF= 30
Refogively healthy. 173(37.8) 199430 2(0.4) 30.7) 214.3) SH13.D 2(0.4) ;
e ospital visi per

Have experience of 13(43.3) 6(20.0) 0(0.0) 26.7 1(3.3) 7(23.3) 1(3.3)
hospitalization

Have experience of 19(365)  23(442) 000 358 358) {1 0(0.0)

being operated

Live with medication  5(238)  9(42.9 0(0.0) 29.5) 14.8) 4019.1) 0(0.0)

Live in hospital 5(71.4) 0(0.0) 0(0.0) 114.3) 0(0.0 1(14.3) 0(0.0)

Total 332388)  340(398)  2(0.2) 18(2.1) 47(5.5) 113(13.2) 3(0.4) 855
*: chi~square,  : degree freedom, ‘P < 0.05, P < 001 TP < 0001



Table 3. Disease in the most concern of the people.

n(%)
. . Diseases
Epidemic s . Degene- . . ;

Factor é)isease Obesity accti)éen[ raLve Psvchosis Cancer Indigestion
1. A ’, cae

g - _ - _ X™=13557
20 - 29 24(4.3) 59(11.00  79(14.8) 17(8.8) 36(6.7) 149(27.9) 68(12.7) DEY= 48
30 - 39 5(6.9) 6(8.3) 7(9.7) 14(19.4) 0(0.0) 28(38.9) 2(2.8)
40 - 49 1179)  14(10.1) 14(10.1)  32(23.0) 0(0.0) 32(37.4) 6(4.3)
30 - 398 11(145) 6(7.9) 3(6.6) 22(29.0) 1(1.3) 23(30.3) 3(4.0)
Over 60 3(21.4) 0(0.0) 0(0.0) 4(28.6) 0(0.0) 3(21.4) 1(7.1)
2. Sex 224 40"
Male 32(11.4) 18(6.4) 38(133) 351(18.1) 10(36)  86(30.5) 14(5.0) BF_E}{IQ‘
Female 22(4.0) 67(12.1) 67(12.1)  68(12.3) 27(49)  169(30.5) 66(11.9)

3. Marital Status 2_ 5y
No married 23(48) 52009 710149  43(90) 3369 129(27.0) 63(132) ;F“jg‘-‘
; 2(125 2(12.5 5 =

(\laorrfﬁgilldren) 2(12.5) 1(6.3) 0(0.0) 2(12.3) 0(0.0) 5(31.3) 1(6.3)
BLa"gied(jLive with 20(8.2) 25(10.3) 24(9.8) 33(21.7) 2(0.8) 93(38.1) 8(3.3)

uaren
Mami (Jr‘ve part 00.) 1(20.0) 000 0(0.0) 0(0.0) 1(20.0) 1(20.0)
trom léren§
"Lai'(rj‘ied([&'ve with 6(10.0) 3(5.00 6(10.0) 16(26.7) 1(1.7) 16(26.7) 3(5.0)

1 éen "

randparents)
4. Monthlv Income 2.
Under 1000000 won  7(80)  120136) 10014) 1011.4)  7(80) 2730 5657 X 10737
1000000-2000000  27(70) 41(106) 47121) 61(158)  15(39) 119(30.8) 3078 DF=48
'\2‘.,%910.000'3.000.000 15(8.7) 12(6.9)  26(13.0) 23(13.3) 1(0.6) 33(30.6)  21(12.1)
ii\.%%0.000-d.OO0,000 1(2.0) 5(9.8) 70137) H17.7) 2(3.9) 15(29.4) 4(7.8)
Over 4.000.000 won 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
5. General health status .
Very heaithy, rare to  20(86) 30(129) 34(147) 32(13.8) 1(4.7) 64(27.6) 2(52) X'=85.08
catc co?g Y it ; ’ ’ 1. el 126, DF= 60
Y‘%’%S},-‘{[a’le%‘é'?l/'per 29(6.3)  35(76)  36(12.2)  63(13.7) 23(5.0) 150(32.5)  54(11.7)
year.
Elgsvp?weﬁ%[?g?ce of 2(6.7) 4(13.3) 1(3.3) 26.7) 1(3.3) 7(23.3) 2(6.7)
glealxg %‘Bre}ggt%%ce of 1(1.9) 6(11.5) 6(11.5) 12(23.1) 1(19) 14(26.9) 6(11.5)
Live with medication  (0(0.0) 3(14.3) 4(19.1) 3(14.3) 2(9.5) 6(28.6) 1(4.8)
Live in hospital 0(0.0) 1(16.7) 1(16.7) 2(33.3) 000.0) 1(16.7) 0(0.0)
6. Types of Chronic Disease most worried X22201.18"
Hypertension 1(3.7) 5(18.5) 0(0.0) 11(40.7) 0(0.0) 7(25.9) 1(3.7) DF—:Mti
Obesity 2(5.1)  12(30.8) 3(7.7) 7(18.0) 0(0.0) 1(28.2) 1(2.6) B
Neuralgia 4(8.3) 3(6.3) 3(6.3) 14(29.2) 2(4.2) 17(35.4) 2(4.2)
Constipation 000.0) 9(11.4) 8(10.1) 10012.7) 6(7.6) 24(30.4) 10012.7)
Qthers 9(14.1) 1(1.6) 6(9.4) 7(10.9) 3(4.7) 20(31.3) 8(12.5)
Total 54(6.4) 85(10.0) 107(12.6) 120(14.1) 38(4.5) 260(30.6) 83(9.8) 850
* . chi-square, ” : degree freedom, 'P < 0.05, ~P < 001 P < 0.00l



Table 4 . Perception on the possibility of disease outbreak by food habit.

n{%)

Factor Perceived as Not possible

: possible
1. Age 2o
20 - 29 518(95.6) 24(4.4) X7'=20.40
30 - 39 69(95.8) 3(4.2) DEY=4
40 - 49 126(90.7) 13(9.4)
50 - 59 68(89.5) 8(10.5)
Over 60 10(71.4) 4(28.6)
2. Sex 9 .
Male 254(89.1) 31(10.9) é‘;}lﬁ-@
Female 537(96.2) 21(3.8) h
3. Level of Education ) .
No School 3(100) 0(0.0) X7=30.22
Primary School 9(64.3) 5(35.7) DF=5
Middle Schoot 31(83.8) 6(16.2)
High School 493(95.0) 26(5.0)
College 230(95.0) 12(5.0)
Graduate School or Higher 11(51.7) 1(8.3)
4. Number of Family ,
1 8(80.0) 2(20.0) X'=18.04
2 15(75.0) 5(25.0) DF=5
3 73(91.3) 7(8.8)
4 292(95.4) 14(4.6)
5 261(94.6) 15(5.4)
Over 6 140(94.0) 9(6.0)
5. Marital Status R
Not married 466(96.3) 18(3.7) X"=19.03
Married(No Children) 13(81.3) 3(18.8) DF=4
Marred(Live with Children) 226(92.6) 18(7.4)
Married(Live apart from Children) 5(100) 0(0.0)
Married(Live with Children & 51(85.0) 9(15.0)
Grandparents)
Total 805(93.9) 52(6.1) 857
* : chi-square, * : degree freedom, ‘P < 005, "P < 001 P < 0.001



Table 5. Types of diseases considered to be caused by food habit.

n{%)
Factor Diabetes Hvpertension Obesitv Cancer Constipation
1. Age X%= "
2 - 29 169(320)  58(110)  129(244)  40(76)  87(1653) b)"82-34
30 - 39 30(44.8) 12(17.9) 12(17.9) 3(7.5) 4(6.0) DF=52
10 - 49 52(388) 23(172) 24179 11(82) 10(7.5)
50 - 59 30423)  10(141)  13(183)  8(11.3) 3(4.2)
Over 60 7(53.9) 2(15.4) 3(23.1) 17.7) 0(0.0)
2. Sex 2 .
Male 116(433)  39(146)  420157)  25(93) 2178) PSP
Female 172315)  66(121)  139(255)  40(7.3)  83(152)
3. Number of Family 2.
1 3(33.3) 0(0.0) 2222) 2A222) 000  X=161.43
2 5(27.8) 1(5.6) 5(27.8) 1(5.6) 0(0.0) DF=65
3 22(286) 130169  18(234)  7(9.1) 911.7)
4 11037.3)  45(153)  59(200)  23(78)  35(11.9)
5 01(34.0)  30(112)  70(26.1)  23(86)  36(13.4)
6 56(386)  16(110)  27(186)  9(6.2) 23(15.9)
4. Marital Status 2_10
Not married 158(335)  51(108)  108(229)  35(74) 79167 X -12028
Married(No Children) 3(21.4) 1(7.1) 2(14.3) 2(14.3) 2(14.3) DF=52
Mered o 92(337)  39(168)  51(220)  19(82) 13(5.6)
Married (Live apart 3(60.0) 0(0.0) 0(0.0) 2(40.0) 0(0.0)
Mared (Live with ' 21(36.8) 7(12.3) 111193)  6(10.5) 5(8.8)
5. Monthly Income 2 I
Under 1.000000 won  27(329) 7(85) 18(220)  12046)  9q1o X THTH
1.000,000~2,000,000 125(33.4)  57(152)  83(222)  27(72)  49(13.1) DF=52
won
2,000,000-3,000,000 66(384)  23(134)  31(180)  18(105)  21(122)
won
3,000,000-4,000,000 27(52.9) 1(2.0) 11216) 2039 7(137)
won
Over 4.000.000 won 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
6. Tvoes of Chronic Disease most worried 2_
Hypertension 8(30.8) 9(34.7) 6(231)  3(115) 0000 X=26771
Obesity 11(28.2) 3(7.7) 15(383)  3(7.7) 5(12.8) DF=156
Neuralgia 24(51.1) 4(85) 8(17.0) 12.1) 4(85)
Constipation 20(26.3) 6(7.9) 21276) 340 22(29.0)
Others 12(20.0) 7(11.7) 122000 8(133) 8(13.3)
Total 204(356)  106(128) _ 185(224) _ 65(1.9) __ 10512.7) 827
¥ chi-square, * : degree freedom, P < 0.05, “P < 001 P < 0.001



Table 6. The expectation of cure effect on diseases by changing food habit.

n{%)
Factor Expect to be cured Not expect
1. Age 2a) sos
20 - 29 519(98.1) 10(1.9) X™=24.40
30 -39 68(94.4) 4(5.?) DF=4
40 - 49 135(98.5) 2(1.5)
50 - 59 69(94.5) 4(5.5)
Over 60 11(78.6) 3(21.4)
2. Level of Education ,
No School 3(100) 0(0.0) X'=4378
Primary School 10(71.4) 4(28.6) DF=5
Middle School 34(91.9) 3(8.1)
High School 499(98.2) 9(1.8)
College 230(97.9) 5(2.1)
Graduate School or Higher 12(100) 0(0.0)
Total 816(97.1) 24(2.9) 840

a)

. chi-square, ” : degree freedom, P < 005 P (001 P < 0001



Table 7. Types of diseases expected to be cured by changing food habit.

n{%)
Factor Diabetes Hipertension  Obesuv Cancer Constipation
1. Age X®:11239""
0 -9 171(33.2) 28(5.6) 153(29.7) 14{2.7) 114(22.1)  DEY=32
30 -39 38(36.7) 3(7.5) 14(20.9) 3(4.5) 16.0)
10 - 19 65(48.9) 14(10.5) 29(21.8) 6(4.3) 1X7.5)
30 - 39 36(30.7) 10(14.1) 10(14.1) 3(4.2) 3(7.0)
Over &0 8(66.7) 1¢(8.3) 1(8.3) 1(8.3) 0t0.0)
2. Sex Y oy gy S0
Male 121(45.8) 26(9.9) 35(20.8) 13(3.7) 26(39) BFHB!
Female 197(36.9) 33(6.2) 132(28.5) 12(2.3) 107{20.)
3. Level of Education 200 18"
No School 1(33.3) 0(0.0) 0(0.0) 0(0.0) 1(33.3) BF%
Primary School 6(30.0) 8.3 3(2.0) 0(0.0} 0(0.0)
Middle Schoot 12(45.5) 2A6.1) 8(24.2) 2(6.1) 26.1)
High School 184(37.1) 381N 136(27.4) 12(2.4) 97{196)
College 102(44.9) 168(7.1} 50(22.0) 11(4.9} 3H137
Graduate School or Higher 6(30.0) 183) 4#33.3) 0(0.0) 0(0.0)
4. Number of Family 2
| 3(33.3) 0(0.0) 3(55.6) 0(0.0} 0.0 Bfgé? 40
2 6(31.6) 3158 4(21.1) 13.3) 2(10.3)
3 30(39.5) 7(9.2) 17(22.4) 3(6.6) 12(15.8)
4 136147 2) 25(8.7) 65(22.6) S{(3.1) 37(129)
3 94(35.7) 16(6.1) 73428.5) 702N 33(20.9)
6 48(34.0) 8.7 40(28.4) 3(36) 27(19.2)
3. Marital Status 2.13306""
Not married 161(34.9) 29(6.3) 131(28.4) 12(2.6) 99(21.4) B =32
Mammied(No Children) 8(53.3) 0(0.0) 3(20.0 0(0.0) 1(6.7)
Married(Live with Children) 113487} 24(10.3) 33(23.7) 10(4.3} 177.3)
Mamed(Live apart from Children) 240.0) 000 000 00.0} 2040.0)
Mamisdiliyg)with Children & 231417 5(8.3) 1H{183) 5(8.3) 6(10.07
6. Monthly Income 2, 16
Under 1,000.000 won 29(34.1) 4(4.7) 26(30.6) 447 13(15.3) BF%;‘
1.000.000-2,000.000 won 148(39.6) 30(8.0) 108(28.9) 10(2.7) 0(13.4)
2,000.000-3,000.000 won 74¢44.3} 12(7.2) 31136} 10(6.0) 29(17.4)
3,000,000-4,000.000 won 23(47.9) 2(4.2) 1264250} 2.1 10(20.8)
Over 4.000.000 won o.M 0.0 0.0 oo, 0(0.0}
7. General health status X2=97 92"
Very healthy, rare to catch cold 98(43.8) 14(6.3) 59(26.3) 11(4.9) 20(13.0)  DF=65
Belgtively, bealthy,1-2 hospital 177(39.8) 32(72) 111(24.9) 14(3.2) T7(17.3)
Have experience of hospitalization 11(33.3) 3107 2330 000} K250}
Have experience of being operated  16(32.7) 48.2) 13(26.3) 2(4.1) 10(204)
Live with medication 32500 40200) H35.00 00.0) 3.0
Live in hospital 2(33.3) 0(0.0) 3(30.0) 00.0) 0(0.0)
8. Tvpes ?f Chronic Disease most womeij ) 6;:: :?1% :,682
Hypertension 14(33.9) 3113} 7(26.9) 1(3.9) 0(0.0)
Qbesity 18(47.4) KIVA:) 11(29.0} 0(0.0) 3(13.2)
Neuralgia 21{44.7) 7149 6(12.8} H2.n 6(12.8)
Constipation 17(23.3) 45.3) 304l 1{1.4) 18(26.0)
Others 18(25.0) 6(3.7) 14(22.6) 3(4.8) 6(9.7)
Total 325(40.1) 60(7.4) 210(25.9) 27(3.3) 134(16.5) 811
"t chi-square, ™ © degree freedom, P < 005, TP < 001 TP < 0.001
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Table 1. Number of subjects who has experience of using health food.

n(%)
Factor Experienced No Experience
1. Age - .
20 - 29 288 (54.3) 242 (457) X7 =13.33
30 - 39 43 (59.7) 29 (40.3) DF®=4
40 - 19 90 (66.2) 46 (33.8)
50 - 59 51 (69.9) 22 (30.1)
Over 60 11 (786) 3 (21.49)
2. Marital Status . ) .
Not married 267 (56.0) 210 (440)  X'=9.88
Married(No Children) 6 (37.5) 10 625  ppeg
Married(Live with Children) 159 (67.0) 82 (34.0)
Married(Live apart from Children) 4 (661 2 (33.3)
Married(Live with Children & Grandparents) 34 (57.6) 25 (42.4)
3. Monthly Income X2=1061"
Under 1.000.000 won 48 (54.6) 40 (45.5)
1,000.000 - 2.000.000 won 215 (55.6) 172 (44.4)- DF=4
2,000,000 - 3.000.000 won 117 (68.8) 53 (31.2)
3.000.000 - 4.000.000 won 32 (640) 18 (36.0)
Over 4.000.000 won 1 (100.0) 0 (0.0)
4. Current Condition of Health
Good 342 (56.2) 267 (438)  X’=13.00"
Not fitting well 93 (63.7) 53 (36.3) DF=3
With chronic disease 28 (75.1) 9 (24.3)
Hospitalized 14 (87.5) 2 (125) -
5. General health status 2 -
Very health, rare to catch cold 116 (50.2) 115 (49.8) X"=21.65
Relatively healthy. 1-2 hospital visit per vear 277 (60.2) 183 (39.8) DF=5
Have experience of hospitalized 20 (71.4) 8 (28.6)
Have experience of being operated 35 (67.3) 17 (32.1)
Live with medication 19 (95.0) 1 (5.0
Live in hospital 4 (57.1) 3 (42.9)
Total 494 (58.8) 346 (41.2) 840
. chi-square, ® : degree freedom, P ¢ 005, “P ¢ 001, P < 0.00
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Table 2. Types of health food used by the test subjects.

n(%)

Factor Roval Squalene Lactic Aloe Boiled Ginseng Vitamin
jelly acid animal
bactena extracts

1. Age 20 _ -
2 - 29 17 5T 16 (54) 61 (205) 22 (74) 11 37 48 (162) 35 (185 & ~ 11614
30 - 39 6 (128 9 (192) 5(106) 0 (0O 5 (106 4 (85 5 (106) .
40 - 49 133113 331 77D 661 5G1 17172 330 DF '=9
50 - 59 3(54) 13(232) 1(1.8) 0 (0.0) 8 (143) 17 (304) 4 (7.1
Over 60 1 (83) 4(333) 2(167) 0 (0.0) 183 20167 00O
2. Sex 2cq g3
Male 16 (9.4) 32 (188) 16 (9.4) 3 (18) 15 (88) 37 218) 13 (77 * 208
Female 24 (70) 23 (6.7) 60 (176) 25 (7.3) 15 (44) 51 (150) 54 (15.3) DF=24
3. Marital Status . .
Not married 18 (66) 18 (66) 58 (21.3) 16 (59 11 (40) 44 (16.1) 51 187) X =131.5
Married(No Children) 0(00) 2333 0O 000 2(333 0100 00O DF=9%
Married(Live with 16 (95) 29 (17.2) 15 (89) 7 (41) 15 (89 30 (17.8) 11 (6.5)
Children)
Marmed(Live apart 0 (00) 2 (4000 1 (2000 1 (2000 0 (0O 0O (0O 0 (0.0)
from Children) .
Married(Live with 5(114) 514 2 46) 246 1(23) 11 (25.0) 3 (68)
Children &
Grandparents)
4. General health status . .
Verv healthy, rare to 11 (89) 19 (153) 13 (10.3) 5 (40) 7 (57) 25 (202) 11 (89) X" =171.07
catch cold DFY=120
Relatively healthv, 1-2 23 (7.9) 27 (9.2) 57 (i85) I (3.8) 11 (3.8) 350 (17.1) 41 (14.0)
hospital visit per vear
Have experience of 1 (48 000 295 285 31143 2093 5 (238
hospitalized
Have experience of 1 (28 6 (167 50139 6067 5 (139 6 (167 3 (83)
being operated
Live with medication 2 (105) 2 (103) 0 (00) 0 (0.0) 3 (158 2 (105 2 (105)
Live in hospital 0 (00 1200 000 1200 000 0O 1200
Total 41 (79) 57 (109) 79 (15.1) 28 (5.4) 30 (5.7) 89 (17.0)- 68 (13.0) 522
@ . chi-square, ™ : degree freedom, ‘P < 0.05 “P (001 P < 0.001
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Table 3. Beneficial perception on health food.

n{%)
Factor Benefit No Benefit
1. Level of Education
No School 3 (100.0) 0 (0.0) X?=11.64"
Primary School 6 (42.9) 8 (57.1) DF=5
Middle School 19 (22.8) 17 (47.2)
High School 350 (70.1) 149 (29.9)
College 162 (68.4) 75 (31.7)
Graduate School or Higher 10 (83.3) 2 (16.7)
Total 565 (68.2) 263 (31.8) 828

a)

. chi-square, ® © degree freedom, P ¢ 0.05,

TP <001 TP <0001
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Table 4. Expectation on health food.

n(%)

Factor Cure of a Prevent- Mainte- Beauty “Devel Vitality Others

Disease -ion of a -nance of of

Disease health intelli.

1. Age
20 - 29 23 (6.3) 39 (16.1) 250 (68.1) 19 (52) 3 (08 7019 6 (16) X*=63.71""
30 - 39 3(4) 17 (304) 26 (464) 6 (10.7) 0 (0.0) 3 (5.4 1 (1.8) o
40 - 49 3(30) 39 (39.00 50 (500) 6 (60 0O 110 110 DF =24
50 - 59 10 (15.2) 17 (258) 33 (500) 0 (0.O) 1(13 2 @0 3 (46)
Over 60 3(250) 41(333) 4(333) 0O 00O 183 00O
2. Sex P48 82"
Male 25 (11.4) 49 (224) 120 (348) 2 (09 3 (14 1339 732 < 7°
Female 17 (45) 87 (228) 243 (636) 29 (76) 1 (03) 1(03) 4 (1.1) DF=6
3. Level of Education 27 oy
No School 0 (0.0 000 2¢®.7 00O 00O 1333 00O X=732]
Primary School 000 3373 5623 000 00O 0O 0O DF=30
Middle School 2(71) 12429 6(214) 1 (36) 1360 2(71) 4143
High School 26 (7) 84 (223) 234 (626) 15 (4.0) 3 (08 8 (21) 4 (11
College 13 (79) 33 (20.0) 101 (61.2) 14 (85) 0 (0.0) 2(1.2) 2(12)
Graduate School or Higher 0 (0.0) 19D 8(727) 101 00O 1061 00O
4. Marital Status 2my e
Not married 22 (66) 52 (157) 220 (663) 22 (66) 3 (09) 8 (24 5 (15 X353
Married(No Children) 2(182) 4(364) 4(364) 000 00O 101 000 DF=24
Married(Live with 14 (77) 61 (33.7) 87 (48.1) 8 (44) 106 4(22) 6 (33
Children)
Marmed(Live apart from 0 (0.0) 2 (50.00 1 (2500 0 (0.0 000 1250 000
Children)
Marmed(Live with 1 (20) 18367 29(392) 120 00O 00O 0 (0.0)
Children & Grandparents)
5. General health status 2
Very healthy, rare to 19 (115) 39 (235) 92 (554) 6 (36) 3 (18 530 2 (1.2 X=69.32
catch cold DF=30
Relatively healthy, 1-2 13 (3.9) 76 (228) 210 (629) 22 (6.7) 1 (03 5(1.3) 7 (21)
hospital visit per vear
Have experience of 1 (48 6(286) 12 (37.1) 1 (48 00O 148 000
hospitalized
Have experience of 4 (105) 10 (263) 22 (379 1 (26) 0 0.0y 0 (0.0) 1 (2.6)
being operated
Live with medication 000y 61(462) 4308 0O 00O 2054 107D
Live in hospital 3(600) 0 (0.0 1 (2000 0 (0O 00O 1200 00O
Total 44 (7.2) 140 (23) 365 (59.8) 31 (5.1) 4 (0.7) 14 (23) 12 (2.0) 610
2 : chi-square, ® : degree freedom. P < 0.05 P < 001 P < 0.001

Development of intelligence.
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Table 5. Reasons of negative attitude of health food.

n(%)
Factor Exaggerauve  High price Not eficcuve Detnmental Not saie {nsuificient Others
adverusement o health information
1. Age X==T7 417
20 -29 239 (B2) 60 (116) 39 (1t 10 (19) 140 (27.1) 704 2 (0.49) DE®'=21
30 - 39 51 (71.8) 8 (11.3) 6 (8.3) 0 (0.0) 5 (7.0) 0 (0.0) 1 (1Y -
40 - 49 81 (60.5) 27 (20.2) 13 (9.7) 1 (0.8 9 (6.7 322) 0 (0.0
30 - 39 43 (39.7) 13 (18.1) 1 (36) 0 (0.0) 10 (13.9) b (L) 1 (1)
Over 60 7 (33.9) 2 (15.4) 0 (0.30) 0 (0.0) 2 (13.4) 2 (15.4) 0 (0.0
2. Sex 297 77
Male 168 (61D 34120 2798 3D 3B U200 726 3D ppg .
Female 253 (476) 76 (14.3) 3% (10.3) 8 (1.3) 133 (25.0 6 (1.1) 1(0.2)
3. Level of Education X2=76.347
No School 0 (0.0) 0 (0.0 2 (66.7) 0 (0.0 0 (0.0 1 (33.3) 0 (000 pDF=30
Primary School 6 (30.0) 3 (25.0) 3 (2500 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0
Middle School 23 (65.7) ENOREY 0 (0.0) 0 (00 5 (14.3) 3 (86) 0 (0.0)
High School 255 (51.3) 63 (12.7) 47 (9.3} 7 (1.4) 114 (23.0) 7 (1.4) 2 (0.9)
College 128 (34.0) 36 (152 25 (106) 4 (1.7 41 (17.3) 2 (08) 1 (0.4)
g‘xqq%&_School 4 (333) 3 (25.0) 1 (8.3) 0 (0.0) 3 (25.0) 0 (0.0) 1(8.3)
4. Number of Family X?245.97"
1 4 (40.0) 2 (200) 2 (20.0) 0 (0.0) 2 (20.0) 0 (0.0) 0 (0.0) Dp:;?()
2 1t (6L.1) 367 0 (0.0) 0 (0.0) 2 LD 2 (1.1 0 (0.0)
3 47 (62.7) 8 (10.7) 8 (10.7) 0 (0.0) 10 (13.3) 1 (1.3) 1 (1.3)
4 172 (37.7) 37 (12.9) 27 (9.1 2.(07 35 (18.3) 3 (1.0) 20D
3 123 (46.8) 45 (17.1) 27 (10.3) 3 (LD 60 (22.8) 5 (1.9) 0 (0.0
6 64 (45.1) 15 (10.6) 17 (12.00 6 (42) 37 (26.1) 2014 1 (0.7)
5. Marital Status X2=56.36""
Not married 230 (49.8) 52 (113) 30 (10.8) 9 (2.0) 113 (24.5) 6 (1.3) 2 (04) DF=24
Marmed(No Children) 5 (33.3) 5 (33.3) 3 (20.0) 0 (0.0) 1 (6.7) 1 (6.7) 0 (0.0
&mm@.ive with 141 (60.8) - 41 (17.7) 16 (69) 1 (0.4) 28 (12.1) 2 (09 313
Emmpve apart from 1 (20.0) 0 (0.0) 1 (2000 0 (00 2 (40.0) 1 (20.0) 0 (0.0)
éh}m ive with 29 (51.8) 7 (12.5) 7 (12.3) 0 (0.0) 11 (196) 2 (36) 0 (0.0
réhts)
6. General health status
Yery heplthy. rare to 115 3L.1) 330156 24 (107 313 4391 33 209 3?63034"
Kg&“\éf[\;ig\?aég]yyégg 242 (54.8) 52 (11.8) 47 (10.6) 7 (16) 87 (19.7) 5 (L) 2 (0.3
Eb’g\bql&%dience of 153 5L.7) 4 (138) 5 (17.2) 0 (0.0) 4 (138) 0 (0.0) 1 (3.3)
E@XE %Eggme of 23 (479 8 (16.7) 2 (4.2) 0 (00) 14 (29.2) 121 0 (0.0)
Live with medication 8 (40.0) 6 (30.0) 0 (0.0) 0 (00 5 (25.0) 1 (3.0) 0 (0.0)
Live in hospital 2 (286) 2 (286) 1 (14.3) 0 (0.0) 0 (0.0) 2 (286) 0 (0.0)
Total 426 (32.1) 112 (13.7) 83 (10.2) 11 (L.3) 167 (204) 13 (16) 5 (0.6) 817

b}

' : chi-square, degree freedom, ‘P ¢ 0.05 P (001 P (0001
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Table 6. Route of information on health food.

n(%)

Soz.{sgig;;;g? Articles on Adveruse~ Radio, Ad. Salesmen  Labels on Others
Factor and magazines -ment TV ieaflets package

relatives
1. Sex ,

- - - - L X'=14.86"

Male 69 (254) 54 (199} 47 (17.3) 31 (188 28 {103) 17 (637 4 (15 2 (0.7)
Female 179 (33.7) 92 (17.3) 102 (192) 97 (182) 34 (64) 14 (26) 10 19) 4 (0.8) DF=7

2. Types of Chronic disease most worried

2_. -
1 @37 00 X*=10238

Hypertension 11 (40.7) 3 (11.D) 2 (7.4) 5 (185 3 (1L 2 (74

Obesity 40103 13333 7080 7080 2 G 4003 261 000 Do
Neuralgia 17 (378) 11 244y 6 (133) 7 (1560 489 0O 00O 00O
Consnipation 23 (307 15 (2000 14 (A87) 14 (187) 6 (80 227 113} 0 (0O

Others 13213 7Q15 11 (180) 16 (262) 7 (115 7 (115) 0O (0.0 O (0.0)

Total 249 (306) 149 (18.3) 130 (18.5) 151 {186) 63 (7.7) 31 (38 14 (1.7 6 (0D 813
¥ : chi-square, ® : degree freedom, "P ¢ 0.05 P <001 TP < 0001

Table 7. Recognition of controlling health foods by food regulation.

n(%)
Knows that health foods are
Factor registered and regulated Not Known
by the food law.
Total 300 (36.3) 527 (63.7) 827
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Table 8. Types of health food commodities which are considered to be

registered

in food law. n{%)

Factor Refined Roval Enzyme Squalene Lactic Mush- Aloe
fish oil jelly acid -room
bactena

1. Age 22 i
20 - 29 26 (133) 42 (21.5) 6 (3.1) 31 (159) 24 (123) 16 (82) 25 (12.8) X =103.69
30 - 39 4 (138) 9(31.0) 133 6(207) 4 (138) 1 (35 0 (00 DF®=80
40 - 49 15 (259) 10 (17.2) 6 (103) 8 (138) 5(86) 2 (35 3 (3.2
50 - 39 4 (12.1) 8(242) 261> 6182 261 2(61) 1 (30
Over 60 1 (125) 2 (250) 1 (123) 2 (2500 0O (0.0) 1 (123 O (0.O)
2. Sex ) .
Male 21 (189) 23 (20.7) 6 (5.4) 14 (126) 13 (117) 7 (63) 4 (36 X 3601
Female 29 (13.7) 48 (226) 10 (4.7) 39 (184) 22 (104) 15 (7.1) 25 (11.8) DF=20
Total 50 (15.1) 75 (22.7) 16 (4.8) 53 (16.0) 35 (10.6) 22 (66) 29 (88) 331
@ . chi-square, ™ : degree freedom, ‘P ¢ 005, TP < 001 P < 0.001

Table 9. Degree of discrimination between health food and traditional medicine.

n(%)
Health food is the same Health food is different
Factor as drug or traditional from drug or traditional
medicine. medicine.
1. Sex 2
Male 57 (20.7) 219 (79.4) 3'be_71~30
Female 72 (13.3) 468 (86.7) h
Total 130 (15.8) 694 (84.2) 824
¥ . chi-square, ® : degree freedom, ‘P < 0.05, P < 001 P < 0.001
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Table 10. Types of food which are considered as health food by the subjects.

n{%)

Factor Dietary Boiled  Ginseng Mush~ Toco- Vitamin Calcium

fib animal -room -pherol

loer extract
1. Sex on) .
20 - 29 109 (207) 82 (156) 141 (26.8) 54 (10.3) 22 (4.2) 55 (10.5) 26 (4.9) X" =64.28
30 - 39 10 (143) 21 (30.0) 26 (37.1) 4 (57) 2(29) 4 (57 1 (14) ppvi_yg
40 - 49 28 (20.7) 32 (237) 32 (237) 8 (59 4 (30) 12 (89) 4 (3.0
50 - 59 12 (158) 18 (23.7) 27 (355) 11 (145) 1 (1.63) 2 (26) 2 (26)
Over 60 171 871 1(71) 243 000 1(7.1) 0 (00
2. Sex » .
Male 55 (199) 69 (250) 75 (27.2) 25 (9.) 7 (23) 17 (62) 6 (22) X =2078
Female 105 (19.3) 92 (169) 152 (27.9) 54 (9.9) 22 (4.0) 57 (10.5) 27 (5.0) DF=10
Total 160 (19.4) 161 (19.6) 228 (27.7) 79 (9.6) 29 (3.3) 74 (9.0) 33 (4.0 823

¥ . chi-square, ¥ : degree freedom, "P < 005, P < 001 P <{ 0.001
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Table 11. Types of commodities which are considered as drug or traditional

medicine by the subjects. n(%)

Factor Dietarv Boiled Ginseng NMush- Toco- Vitamin Calcium
fiber animal -room  -pherol
extracts

1. Age -
20 - 29 14 (2.7) 100 (19.3) 220 (423) 30 (9.7) 28 (5.4) 69 (13.3) 9 (1.7) X =80.44
30 - 39 0 (00) 14 (209) 32 (478) 3 (43) 7(105) 5(73) 1 (15 ppw_yg
40 - 49 2 (15) 27 (208) 36 (43.1) 10 (7.7) 18 (139) 7 (54) 5 (3.9)
50 - 59 227 11 (147 24 (32) 4 (53) 15 (200) 7 (9.3) 6 (80)
Over 60 2 (143) 6 (429) 4 (286) 0 (0.0) 0 (0.0) 0 (0.0) 2 (14.3)
2. Sex 2
Male 11 (41) 53 (199) 102 (38.4) 18 (68) 28 (105) 23 (87 12 (45) X =29.11
Female 9 (L.7) 105 (19.5) 234 (435) 49 (9.1) 40 (7.4) 65 (12.1) 11 (2.0) DF=10

3. Number of Family ’ .
1 0(00) 2(2500 3(375 000 000 125 0 (0 X=6806
2 1 (50) 5(250) 10 (500) 1 (500 0(00) 2(100) 0 (00 pposy
3 1(1.3) 19 (2500 25(329) 5 (66 11 (145) 7(92) 1 (1.3)

4 8(2.8) 46 (15.9) 131 (453) 18 (62) 25 (87) 39 (135} 9 (3.1)

5 6 (23) 51 (19.5) 112 (42.8) 31 (11.8) 22 (8.4) 23 (88) 8 (3.1)

6 4(27) 35 (238 54 (36.7)- 12 (82) 10 (6.8) 15 (102) 5 (3.4)

4. Marital Status

Nor married 12 (26) 85 (186) 201 (44.1) 43 (9.4) 24 (53) 59 (129) 9 (20) X'=71.93"
Married(No Children) 0(0.0) 4(250) 5@GL3) 2125 2123 1(63) 1(63) ppyg
Maried(Live with 4 (18) 45 (19.9) 93 (41.2) 13 (58) 31 (13.7) 19 (84) 10 (4.4)

Married(Live apart from (0 (0.0) 2 (40.0) 1 (20.0) 0 (0.0) 1 (2000 0 (0.0) 0 (0.0
Children)

gﬁ{ggﬂi‘%;ﬁoarems) 3(52) 18(31.0) 17 (29.3) 6 (10.3) 6 (103) 1 (.7 3 (52)

5. Monthly Income

Under 1,000,000 won 4(49) 15 (183) 34 (415) 6 (73) 3 (37) 12 0146 1 (12) X°=12693""
1000.000-2000000 won 9 (2.4) 75 (202) 150 (40.3) 29 (7.8) 36 (97) 42 (113) 15 (40) ppoyg
2,000.000-3000000 won 4 (25) 32 (19.8) 73 (45.1) 16 (99) 15 (93) 9 (56) 5 (3.1)
3000.000-4000000 won 1 (22) 8 (17.4) 17 (37.0) 6 (13.0) 6 (130) 5 (109) 1 (22)

Over 4000000 won 0000 000 000 00 000 0100 000

Total 20 (25) 158 (19.6) 336 (41.7) 67 (83) 68 (84) 88 (10.9) 23 (2.9) 805

a)

: chi-square, ® : degree freedom, ‘P < 0.05, “P < 001 P < 0.001
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Part . 54 - ARAFIT Y] F47 A8 4] I3 A7
A 177 AE

B A7ge 1adEel AAE0 dig vk oA mAbel 4al 2 "ojAR S A
ow Fo dzo A4 FF FRE sefstn B JIE R A A JIAAE £
stk olell ojo} 2abdEelE 1AYEY AFAFAY wet HAFTHE FA - ¥KALF
gReog FR3 olF B FAAFA dste T4 ERAEFSN AT FEH @

- A A A UAZY wENAe T dAdd &

o 4F oigdds B Ay
Sevtetel A3y

A JAe o

H
u‘n
1o
2
B
2
oo
¥
U
#1

dehula 9Bdels 879 97kA Eobsichsl 93d olF M #HaFAE vz Yo?
(Table. 1).

EAxdEoe AnEL7E g ML ol AF G F e T2 ARH &
olEA BFEA, dlolih dBAdREL MFAL F BE FhAFo] s JEd o
213 o2} ZF9 FA2AFL Fono G0 BYTe I FRo MEFS 54 e T
g 22X -85 -3712" 59 548 HHCLE - wPRAo] W gD 4R A
Aok 3o 79 EU T FEZRP YoM E distA &t AFAL FoAE F71G
F7lete] & & Agste Fo #Ed Fosorgrh

a8y @Ay FARALE ARWEriEs 4, s 2ORIEE 2 dAdd 2%
Abgtere rRE 4SS W A 2% A4 AHE AlFoZE g -amylase®} protease
o) @igdo] FANSY A #AsR A (Table. 2).
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A ¥ F2 dEHo
Zzstoll A 36~48412

2 g
Z %8ol4ge Agol gt eEzdelM Bz@

G guwaesEse] gadel g2 FF(Suren? F7tsHn YA
5 G T Feld 4de Ka

-

N
N

¥ loll vlElR]l Fo o3 JY¥LE
2718 & Z82 3ch(Fig. 1). 22y o] So) os] AYXNY T4 B8NS 2
HEH e RN tE AMAste FAYAM Fal cldgol od¥ $2% solid
fermentation 3422 Qg $EF aflatoxin YA FA, 2z T 3L Ass £99

2ol W A4 olulz AES sARFEATS 22 A
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Table. 1. AZXZNEY T2 2 A= BohF (U9 4Dy, 2200 71E)

E2T 86 87d 884 93 54 95\
Aol f 35 522 543 32.279 107.699 121.324
2 - - 61 4.437 10,687 11.892
iR 46 294 689 17,464 26.146 27.217
R 452 426 7 9.385 26.407 24,624
£Fy 20 32 15.549 226,634 219,162 221,266
ix 1,360 1,609 4.621 87.057 60619 56.716
Wiot & - 5 167 9.534 17.497 15977
P EA - " - 22119 30.962 32.721
NEFTEE . - 2 16,014 11.172 13.122
S AF - 25 164 9.233 6.819 6.622
A 7HE 860 1,209 1.530 6.618 9,089 9.774
o 2o 39 302 1.639 166.018 102.992 120.004
Zedi - - - 35340 40.729 40.912
Aet7tE - - - 27.124 30,115 31327

Table. 2. 22439 4FFAY FHU &

13-6. 44 F

1) Aol
D RAANEZEo e ALuMES w7l A £ olE FUARE 3o HHoL
ol 2 Holaga 2o Yy AN 44 Foz I HAE T
Hze FulaA
(1) dae F3% dx7t G353 Zolojot 3r}
(2) kol AR vl E2 Aol A= Holojol o}
(3) B2 34484580 51 ¢4 2@ Zojojo} sir}

D Ax-AIINE
(1) 488 st ol8g AT F HEF Yo
= -% &

(2) AMZE AbREE 714 £ 71FEE o R
AL E A © AT L2Esoo} s}
(3) 2L 244 “"aol B3 oju], ol# 7t glv £+ 2elg Heolojok 3o
(4) ¥8o HEE cjdEo] & zlgti b2 o429 4ol AAEH £ UEE
wioF 2 “‘ 58 A3 pasladop ot
(5) o] A 2o Azsﬂ AdE Fho Zalo] JAHA YEE 7 & 2
7v& xeldheok fz}c}.
6) F71¢t £89 F4E LY £ U 3 £ Us £7d UF £Astdor ok
4) F4a 42U E
(1) %OH 9
D BFEALNE FTH5E £Y98E 3o 7b58 A,
D wolAAAE | 9] wolE *’r"%ii &} of ?}% & 7
Q- AFELNE A -ABEFE FHE HFE A
@ 7eEAANE C FF, ZT2uol 2 B HF oo AEE FUER A
7tEE A,
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R R
O ZFIAAE T F 60%0l4
@ oA AAE © T 29 ujo} 40%o|H
Q@ F-AFELAE - GF 60%olY
@D 7t ZAAHE  AEXH 48 60%lY

4 0 el Mg Jhaln oln, ojH 7} gleojot #ot
(2) &%) : 10.0°]3}
(3) 229 Z(%) 10014
(4) a-otdetotal 1 FAdolojo} Fo}
(3) ZZ2HobA : Fidolojor i},
6) T - FAolojof Pt
(7) 3HAIE - Agstdol g}

(Bal R FAAF g &, dojde A2 AP )

6) B&E % F571E
(D) AF2 AAZES 2R olYste M5 RelM 23 FE3tol g
(2) NEL 75F TEHAAN =& 249 & Fol Fofstoop 3o

™o

n =2

A7 EEAEY 1 dEALRAEE 1) FE w2 AEEG
(2) 249z :

A7 LAAIEY 1 dEGZAEYE 3) 2aHPE (D F2L € 2D oy

Al
(3) a-oFetolal

oﬂh

@ 1% 7HEAH HdEgo
78 RE(HEE) 1g8 8ol wol 583t 100m2 i
@ vkl (Mcllvaine) 2% A (pH 6.0 or 7.0)
0N QAU FAYESH YA Ao OIN-FAAAL Yol pH6O ¥ 7022
zbz+ gr=c}
& 01% gL g %°—‘,‘
: %‘i}%’*( Z) lgg 2o 59 122 &
@ fe= A4
825 027 82=2F 2% 2o ¥ 100mZ 2 2 Imeol IN
A ImE ¥ 2 100mE gk},
@ %Al
. Spectrophotometer
@ Nggde] =
cAH 50g8 Y Zol B EE fFAdd xo J00m2 3} O Ao 7
2 fm 20m AlB R 20 E F4)3 04 2z NYE FAERLE g *lv’%
AE ol 1% 784 HE &l Sne, Wupel $EA(pH 60 or 70224 13mi et
01% L E &Y IS B 37C2 7t2sn Ad IME 9L £ 37CAA
08T FAFY B 100C<>M 3087 Hgste TS AL FA ImE
$19 2ol sl FAIYR o2 ot APE} FAYE g d 02meo]
895 A IimE $2 AL AEgEdoE o
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R LRSS

22 dzdes st A oD 660mAlA FRTE FHTG ojm AHES
o] FZEE FAgel FFT R 0030014 Folo}p gk wAle] AErt 2t H
o] 223 FeE dAL Mo Agstn FHujsE HE P

(4) E 2 eljolA]
D Aok
@D 06% 7HAY &A
CAAQUA SRS AEE 06g2 Yol 0.IN FABIYEEA 20mel 7tEste =
g4 A3 g 0.1M QA4S o] pH 7028 ZAHSE, pH 70 &5 20nE ¥
o} 100m¢Z 3ttt
€ 04M szt
AR RN EE) 654g 8 Bol 3o 122 U,
@ 04M EHHEEA
D BAYER(EE) 4258 Bl 5o 112§}
& s
CAZAINE FHo meE rEo] ddeg ot
@ 45
DM AAtE 9 Z M (pHEO £ 80) =& 0.1M 24 #4FH(pH 6.0 £ 80)
@ %A
: Spectrophotometer
@ Mg gde =4
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M

DA 2 50ge HUS Pob B wE fF A o 10mE F oE oFHst B
Ho 2 Fct 06% 7HAUEN Il E ]“éﬂmﬂ % 3L 37C-4 graeiFo 7t
gg o7l A l mE HEs v & S ded 2 37T 25450l
F2 ZEs] 1087 $EAU 9F 97l 04M *‘“ﬁ}’“\}“‘ 2eE ¥ I oA
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A 5o dEd 37CTAA 20%7\_} o i) 3k o2 %_“-‘3% Ag AlggHoz g},
olgte Wrg ZHodl 1mE HE3] Halod APpo] Y1 7CAM 1083 BATGF F
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5B HAE g o3 Ag g FUSA st FAYR AR gt
@ APz
CES dxdeR st A2 jom, HA 660molH FFZE AT ojd AE LA
FAEe ZAT g 0030014 Aok o e Arr AYAH F Ao
5 A9e HAAL Mate APatn FMuieE HEeo

et

A7 LAY 8 oA EAFEY 6) BTl w2 AP
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w3 ZRAEolgEe AEFRE EE o]F FYUs2dd HHIE £oldEE Ay, Ho)
~E4 2% 3Y A LY o2 3 A2 WERARY ERFEEE A UHn
WEFY WER F(HERSY HLIRF WFrarst ARLEAEFY 42 o] o

2 ok WFEZE 50%0)40] ¥ wwBE FAHC lon HAHEGUBAEL F
WEETAN FEeAY UFIRE Aoz o]§¥ FEZ ue BIo| FEsich
w3 E 9o 20%0] 2ot AT
el Wz AEUEe FEPoz FHs Yok WA TEAEANEAZIRY F9)
of g ME/NZEOZE F7 80%0l5 Z2THA 40%0l4, AF R AT g4z 7
M=o} 9lck?(Fig. 2.)

JEE
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£

ol £E7t & AolHFAE Hol du FI HAE
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Fig. 2. A2 4% YA AxITAE
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2 A7 e ABRZAE F &4, ARAEY AxTHL 2AE L AFEAAE
A IR EE AdA e Aol g vlasy ZAEH, #¥olS(Aflatoxin Bl) A4
2L uAge] o0d F& &Y TAYY EAHE BAFFE HACCP(Hazard Analysis
Critical Control Point)ol] H&¢o2H FA ARAF FAVEE EAsA

A2 As 2 2399

A 12 AETFY

19973 84 AFo #Avdzn Y 84 FEAE F dudte]l & AE L NZRAE
B3t Adgsig} ol AZE xR
71 EAAFY 47K EANETH AREET Fo4
g2l Fol M FdskA et (Table 3)

A 24 ¥t EE Y
FEE& 16T FAFAxYE, ZALE  ethylether® o]83% SoxhletF&¥, zygde

micro-Kjedahl'§ (N X6.25), 3|32 600C9 Ad3styges 242 RFsgde?

A 38 xx B 27
1. a-amylase 84 &3*
7b &L Ax
A& 50gE A3 FF3}1 pH 52 SFdell %o 1002 & g sy 2ELY
o2 AbgEAh

v}, e -amylase 84 =4

Blue value®l ®¥<l FEF Wdl wel 1% 7H44 ARA(PH 52)¢ 7122 39
ZELE ImE 7HE F 40T, 3087 #3A T IN-acetic acid® &2 A=A A £
0.005% KI+l; £ 10mE ol LA 660nmoAN FIEE FHslo] TAEHE 4
F A8 g%, B9 299 starch® g2 EASY o-amylase BAEE Yehgger
starch@F2 471 FLF L £ Ao o HAFMoz FEFA
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Fdd %o 100m2 F g Asld =

2. Protease 84 %A
b 28544 Az
A8 50g2 HEs] &8t pH 70 &F
o2 Agstutt

t}. Protease &4 &3#
2% Casein £9%(pH 7002 7122 slg 2549 Inl2 718 §F 30T, 20830 #$AA"
. 0.4M TCAZ whg& AAAIZ ¥ 0.4M Sidium carbonate solution® Folin solution®

o] 2087 HAMAZ £ 660nmollM EFBEE ZAHGA FAEAE ME AR gF , BD
A28 tyrosing g2 F At protease BAEE VeI LY tyrosin ¥FL 47 Y
3t 0.4M Sidium carbonate solution®t Folin solution® Aol o3 BIgMoz NHEEHG
A 48 APATEFEHA
gutAF4e] 2L st FFstA e (Plate Count Agar,Difco Lab, US.A)E Al
sgon AZTAN oAsl] EFsMdujdel osta AYsig?
A 53 I3 T Ad
AZ TR oAste] HH5 el ofsted AlgaiPct?

1 &
=

EZFEA FASNLFAYEY F LHFAE0ED

Z A Y (Competitive ELISA)S & F3td
ZA4 st

| 62 Aflatoxin A
Aflatoxin AFAEL A EF e of
4R 5o
Aflatoxin B)& M 259 tt? ELISAA HolA TMBZ1 2& A& RO Aol A

Ao g HEAYYH AP &

| 74 HACCPY A&
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A3 L2343 2 1

A 12 I8 A

a2

AR 1237 ZANET S5FTFY ARAF dstd AFEG EAE dWEEHZ
3 24 2Ye £4Z e Table 3o Gethidch 3o EAxole ARAFET ALY
of 2Hoz Yeidon AzrER 22 AL FEd &L AR EF AR
Aol g VERUT T FAALY] A BaNF] BE F§ 10%0)8, AR B9
@l g0%ol gl el s Bt BAALGM 2Ae FA RALE AMFol e
Aoz veigch A3d AYAT gstd H AFol £EL 0%tz F5F Heldxn
RAFo guAgate] YR E 40% Roixe Aoy YERG

By ol

2

ko‘v

A 24 &4 Y 54

1. @-amylase 84 &3

AANELS n4Be 2aAHS B3 AN X425 A8 28FFE F5 AL MR
2 fE4e8 FAED Aok 2 F FHY FAHE a-amylased] EAE SAE FAds
Table 4°) Jelddch £ 27 d3Hoz HdHste A7 kojitEA HHE o
-amylase®l ¥4 Table 591 YEMAACH of7lel veldute o] AldHE ZANEFT
a-amylase2A & 2A 1081742 Abelzh xR ew 100C &3hd #ollM 23 kojiol
a -amylase@ A B o} 3ufo] g w& o2 ety

o)

2. Protease 84 &4

Protease®l & Peptided &g 7IFE#sie g424 AFES Eosts Ao g
endo-9 exo-2 UFH endo-#E YurHO 2 Proteasez H 2t $2iuere] AFF A
749 proteased] AL 2% A Table 49] JehlRes 100ToAA Eatd oA
A3 Kojidl protease@ 42 Table 5ol VEFARALH 2 A4 4F Alg7td 4% Aol 7t
2 A 150807bR] zpolsb wrew 100C &3t¥ Aol AP Kojul protease® gz A
Z 7t e B9 39 e A FAE Aoz vEEdt

A 34 dutAdE H AT T 23
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Y EFE A njdE oA g AT HRE BASE 7Fo) HY, &
a%ol AFel oY WHE £4Y £ UG ARHE 14 L ARAEY] INTFFEH
Z7E Table 6ol Uebdulel 2o w3l o8 Mzg A8 ZAANESY HFFE
10°-10°9) Z#E deludos g4 d3Fe A¥FFe vz g 10%]4e AHFo] s
Ngold digdol AEHA e AE AZBHY F24Fe] 52842 Assta o=
2o 2EolM YUMo R ATAAYS 2FUAT £ ERAFAME A7l SR
£ RoZ vTo gy HFFHo| o)A E AL U5 AU
WAZTES 289 FolE4 BFoE §9L Basta 47 st2g YA4sE 5714
2 54 Frlge AT dFFRo] EQTTE RS dFe B¥o g e s
g ovlstd ydAdTol EAY A¥ol slon BAWRY HIAY BAML Bazg®
of Me} A B: R ARAE QAFFAYARE Table 601 U
Ak A AETHA FAo oW qA EE BF ool SAoldol HAE

E)

&2

2Pen 23H FAQY BAR Asted AANES AP ARe] B4oh AT P
¢ UEHRQh olaig Aoz wFo] HaAEe] AZTRA LHOF ZABY FAE
A% e TEAMY AEAYA EeEe 29S dATE Ao

Al 474 Aflatoxin 243

Aflatoxin Bioll di¥ TLCAAZ AP ELISAE ZAHE L A A Foln ujdy Ans
Table 7.9 YebHAck TLCEAwGAAME 6708 Al8oAM YL Yehlon
ELISAZ A #d AFAAAME vz Aflatoxin Biol & At oj2id Axs Aflatoxin®
Foll dF A E G FIFAIE R ol ZNE B wEAYL Yoo AYA
ol AFEHE A3t HPLCE o183l & of AE3 42 AFY AYoc

<

£

A 5E A4 R EAEAFY #FYAA AT (HACCP)
HACCPAI=& 439 dd4E BBH37] 9std §A A4 d dolux, o] sl
S0 HA ® BYr|Ye vt A A Eelth & HACCPY Hsla28 Hristz 9
P4E TMetd TAAA FgPP L HAH/] 4 st =Folth ol FHAA B
Agyold HAFAZT HAY A7 Fstd g Ay o Esrluge AbAy
At gl FPE FE AL TER 42T HACCPHEE Table 8 Yehidich
Ve AAdet IR YA 4= E aflatoxinZ A} s FARA nlgeoe A
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WA E2AT KA BAA HF & RO dehy 0§ AT
9 pelE Baz stach ERAFY B3¢ FH APAT dehd vy
2A7k UeiA ggtenz AFE MM Wss sAYelE Yo
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Table. 3. Comparison with manufacture’s claimed proximate chemical compositions

and result of expriment of enzyme foods and yeast foods on market.

a44E Azd ] d] 1 gt £5  gfxse wwa Ay e
(%) (%) (%) (%) (%)
[. AL E3F
ZF D AA #olga gk 76.8 7.2 25 1.2
............................. d&g 45 633 184 .90 .18
@ BAF #ojix = A B 526 193 180 -
.................................................................. 2Ee 21 .53 ....184 164 .78
QCH sFEL 70 - - - - -
........................................................... 25846570 183 133 .87 .
@ DA &FEx #7718 - - - - -
R TR 2w 25 . 692 ... 41 87 .. 56 .
® DA} Holaa % - - - - -
A& 15 69.0 149 838 59
ol @ EA} & A-5 B - 51 18 50 -
Adxg 70 59.9 196 71 6.4
Bx @ FA HEZ=FEL 2713 - 61 17 5 -
Asy 6.9 52.4 26.5 2.1 12.1
7Ieb @ GAY GAstEAA B71% - 62 10 1 -
e e 25265 58.7 126...38....185 .
@ HAF digulE KAy - 58 - - -
,,,,,,, A 5.2 69.7 19.1 0.1 59
@ K FHas ®7)% - 65 17 4 -
........................................................... A5 48 6716 178 46 2.3
@ FAF vl3t2ndis B - 72.0 118 2.0 -
........... 2ER 33_....695 . ..130, 07 134
® JA}  dAetEaa &£7)8 - 61 17 3 -
A5 25 66.8 14.7 1.2 14.8
0. 224%3%
Az © KAF @z E71% - 45 40 1 -

Q@ MA " oA E71% 5580 100 43 30 85790
......................................................... ex# 68 4620 378  LI6 824
@ AAL eflox E7lgt 6-7  28-35  40-60 1 9-10
....................................................... 25 652 4662 3672 161 833
® BAb W#FzxE E7lgt 56 386 39.7 9.1 7.0
4% 667 4909 3659 115 650
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Table. 4. Result of @,8 ~amylase and protease activity of enzyme food on the

market.

Type of enzvme food @ -amylase B -amylase Protease
{unit © gg/ming) (unit © pg/ming) {unit © gg/ming)
(Al SFAL 338 (£ 24 171 (£ 89) 036 (= 0.09)
(BA) FF &4 1410 (= 80 /(1D 024 (£ 0.08)
{CAH F/&EL 821 (£ 6.3) 40 (£ 03) 21.44 (= 1.18)
(DAY SH AL 189 (£ 2.3) 136 (£ 12.8) 23.26 (£ 1.76)
(DA S7E4 451 (£ 49) 108 (£ 13.2) 2757 (£ 203)
(EA}) sl A A 1455 (= 9.2) 32 (= 25 768 (£ 132)
(F+h) #AAFAL 1630 (= 97 11z 19 041 (£ 009)
(GAH) 7lEt&E & 1363 (£ 7.3) 109 (£ 5.8) 155 (£ 043)
(HAD 71ebEA 1793 (= 9.2) 29 (£ 03) 268.(= 019
(I’ 7letZ 4 1593 (= 12.8) 11 (= 04) 041 (£ 0.09)
(FALD 718tE 4 1430 (£ 9.1 21 (£ 1.4) 0.18 (£ 0.05)
(JAR) 7IEtE A4 1611 (2 7.7} 40 (= 55) 026 (= 0.07

Table. 5. Result of @ -amylase and protease activity of Koji grown in rice heated

at 100T
Incubation days
1 day 2 day 3 day 4 day
Type of enzyme :
a ~amylase{unit @ pg/ming) 452 4908.2 2405.8 1396.1
Protease({unit | gg/min,g) 1.88 16.23 29.67 -
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Table. 6. Result of coli-form bacterial test and number of all microoganisim test

of enzyme foods and yeast foods on the market.

23 Az A £ o WRESE DEE RS

(i 3o /A 510g) (CFU/Al &g)

ZEELHME O AN dul gL f (13) 11 x 106

@ B4l Holgas 2= A 7 9.0 x 106

® CAH £FiEL 7 1.2 x 109

@ DA £2EA & (6 20 x 108

® DA Hol g4 f 3 1.2 x 108
werzsAE @ EA &4 e 13x16
AAELAE O F4 AEZe=Ea = Taxa07
7]E}_§_:}\_7¢i]% (.D...GA} cwu};ng % ........................................ 27& 105 ...........

@ HAF Y E fr @) 55 x 105

Q@ 1 S 5 1.1 x 106

@ FAH ojgtEugEsh F (9 80 x 106

© J4 Aot E A # (3 39 x 105
0. 224%%5F
HzEE D KA dg s 0
7HEAE

@ LA e|Zol T2 = 0

Q@ M4 aw -7 = 0

@ AL ool & e 0

® B4 WZFT = 0

Table. 7. Result of Aflatoxin B: test of enzyme foods and yeast foods on the
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JAFNEFF e E AE TLCHAAY  ELISA Y2
{pom)

1. 344537

ERELATF @ AA Holg A 7 1.273
@ BAF  #Holma BC * 0.909
Q@ c4l £9EA * 0.420
@ DAL £FEL T 0315
® DA} ol E A i 1.346

iol &AM D EA £a5 A 0.007

AARALAE | @ F4 dmesas ' 0653

AHasAE | ©O4  dadasd % 0
@ HA} dlcul E - 0.048
@ ¥ zeEA ¥ 0.350
@ FAH olgtE DB EA s 0.450
® JA SRS S 7 0.285

0. 82425

VZIARNE @ KA A g + 0.056
@ L4 YEoh zad # 0.380
@ MAb @2 - ~‘r’r 0.050
@ AA offo} 2 % 0.470
® B4} WEF D + 0.195
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Table. 8. The application of the Hazard Analysis Critical Control

foods on the market.

Point of enzyme

T AR 4 8 8 2 = g 71 & Z N/EF A
Az MM - A8 I uFe £l Qe HF 12-14 AT - ARY AF HA
Wl e 29 F4 AF 234 A E
! e el
Aflatoxin2 @ 7 AH
z =z BE 5o AEYdT T - 10T A 141 2F 43 uAdE edd R 2
i 28, gy Jayaed
3 % Abg TF 24 - eeuRE FEAE #aol AT HA
1)

g ¥l g of

%F &% 35T

gx 9 we  © vE
4 S
= g ouwe - U EE 80-90% #3
. - wE wjekAlZE 24412
4 = A2eE 4%o 02 FYHs} - A2 S5 : 45C olsh
{ dzaysFe 24 29 - #E71F 010 % ofs
- ol A
& 0% #rleigel 9o wz g4 - HB7HURY 294
X CE
l Egrle) AAA Hiol wE - Hsh AR YYP
2% 23
8B A et rie o - EbRA HA fe
! 224 B AEe) 24
x =z Bod YgEyel w2 AE - W YIEY
o 29 - AEAA, AFHA

YRR F4 A
FE P Az sk
Faxsai

% ¥HEe wuad

Al check

iAol 43, 4dEA

gzl My, 47

A

TE 4y @l
Az dYd #4
2%E s+
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A 12 4 2

ks

Azre] AZE ae] tig DAL Axlst AF S 2Qs ALl gk oA A
37b A=A AEe 9ol AMAL sHF - A2WE AZo] wsiny A4Y o]
Asistoz s g BFPol AT ol Jg DAHPY Ago] FriarAh oA ¥
7 o] o 100d A Yo HEELTS ARoz AR Fol £83A HULD 1
2, YR So) olo) £ vete] AFBRAZTAYL 1789 AALE ZHAA HAg
AABZA oD A EFAY AR R R0z EANEL 422 AU AELF
SoldE SRHAEL $5, 5%, A, £Y T oz Az AF oz Fo Holrh
AZe Ao ey me doiel JAgaN AP e #
g Z7N7) A% BHoz ey ATogn & & QU
28 vete] AEFAY)E QA B4 EZo] ARrzAToz 44 Ho Yoo 963
Foz Jd3 Aol 61 252802 n FuiFAE 12148MY do Bt Al

o

)

v

ok

)

o

2
2
[

o

e

S

5 al
AAHE AEY 60~T0%E YBE Yo & Y= ‘zolc}““” 9 o)lE iR
o] maoly 9@ P Ragd UF A FZL ol REF Mool ALHY AF

TH ARYRZAEL EAALLEY T/ TR FEE A7 Wa ole wet A .

Bag o ohle 5N F HAd o Hs wA sheAel B A Fo vl

Wes moha Helop stul, webA HAY AH - ALF EA @elst osid” oy "g

of s AZYAN Vo) A 92 298 E ABREAFY AFPAI 11 EEAAM

AAERen 2 F 79 117 FHo] FdiAdA HUm, 959 1040 selriEd, 222
2 B9 AEAFA g FAE AAEAM A7 A Ha ot

AR ZAE 5 AEFEFLEANEL ddiQe] A48 2 F 57 #& HEs, -7

wustAl stof 43

D,
R
J
b
fot
b
plo)
ox
2
Ho
1L
ET
L

3

4
ot
o
2

>
o
i
jity]
3]
r>
e
=

S
>z
[din]
glo
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Aol ol$EE FAFT AAME FYANA FoAM AFE ARsAA BEE RS FEA
oz FFsn Q"

HZ MY 4 Azel AT AHA 71AE dlgsd %52 AA ot Aol ¥
Ak &kt AL B G2 HAdE HolM F& FEAY o P& A TIGE F

FE ®ol 2Aste ok, AY, HxHF T FEAA %o ¢ +
e AZFE2REAEC) HFOR SAA @ Ao’ ojRe AE LHEINEL 0§}
o ¢E AT pldEo] EHlete a2y A Ee diAHAE 3l U8 Fo gRE

BEEY, o] Y Tl 55T st HEF gL YdsHm A

ol

3
FEAL ATHFE AT I Aol &3t WAL AZ 22 oz AL BY
Yool ofd wet ufEefo] 1889 A9 = 7IE)7A Frtstd oy, Ma Zaste A
& BoldEAM 96dxollE 98 Ho wiE S Holn HA ARBZAF A9 08%9Y
€ vetin A@, 1478 AN B FZ2ARE F Rog Basol A

TENEY 4E3e Aot Ax, HY, 34, AZF 5 A84LE

U ERF 52 HE - LEAA A0 HEHELS /43 AFL Tag?
Yt AZFHLE P8 - Y - AFH o> AH > FF MW - A - FE > F
F— 28 - A% » &4 > 398 o 42 > TRAD)Y 4L
AN Az 4375 49 dae AY PE2&E v EE ITFE AHo) £
ofstm 2 A - Fol Moz MH P 4F ¥ A YARE F4 - HETHE A
olg% %8 AAST, vl7tA EAE AYAIY, oL EI} PR YEE e P L

K3 T3
=xdE HAE3| stojof o] FEI KA od B AAAL AINEE HoY

£ M dHEZ FHSH YG?,

FUE ABuEVIES 44 S gt daxy, g FeE 509 A He
o, #d T oA Azstn Uk

2 e AFFA 7Y AE AEHFdoze A4 FUIMEEW03% o4, 4
c2M), WAIFT(EA), WEE001% °l3h) of5 FAZ(50.0% ol4), &E4(1,000,0000]
&/mb), FrakaE4(1,000,00001 7 /n8), ¥1EFRIB(0.2mgol 4/100g), ¥IEF9IB, (0.005mg/100g)e] &
5 5 30 o1l HYEE s w2 A 9y AR 7HE AMnd YA 7

Heol e B2 oo BF 832 So 7huo] glo] AES IUAREE

off
1
e
T
ofy



zgAsD e & F UG

SH. A F7HA AZRZAE &l dFHAN WL S AR FFTAFAT 20 3
AZRzAEY] Az D FEAARAC dg A7V ol 2N ZU ARRZAEFS
A stet 2 AR AEo i EMo] ojFoiHm, AW FAAFY FEAEH FTHEY
Hadgetel tig A7 390 osf ol Foigon. wl sy FANFTAEFL F4H
dalasr EAo BE AT} ojFojAE § AAREAFEY AL FAAIN] A kFHo
A% H1 ddh dAAe 2FREAEY F84 BAAZA o

o8 AR Y xAZe VS ES WT PAFEE ATFE ojFA 9\1‘:}2043)

28y 2 FAME NEFESELIAE dig BHE He dAoloN FEAHEIL &
ARS galade AL 223 HolYw o AMzPAFAs FAE Fol Bol AF
AAG gD e FAAYI o & oz,

ol 2 dAFdME ANBHL AEFEZELINES U AT E7E HAEFITH
A xS BEA .6 282, Phenolic Compounds, HlEtY, #712 T2 848 n|RE, F
2% 59 93 22 BAL oo AFe FE443 AP E AgHoz Hrtstn AES
Mol 747 vaste] AZFALY BARE I HEFEFESTANTY T2

gt S vtdsnat o

r

A 24 AE H AFHH
1. A8
2 Ay AR HEFEE € 19983 A AlFolA Buisln e AF F
Bojao)] e AZTS AP 1222 A Rolgh FYAF 3F, FHAZAF 9F 1Y
AgA Way 2 gedoA FAsR T, AE Fole WFRD FEA AYPstAH
FAT AES T FAY By & Table 134 2o}
2. AW A
NZ 3RV oA £ 100C ALrE Az, ZA WS ethyletherS o] &%
SoxhletZ% %, 2@ Semimicro-Kjeldahl®(NX625), 3122 550TC 9] 2AP3sPez
ztzy B stArh

£l

£

¢

£

3. AF¥EH &4
7} 714 AR £

AZ 3RV o Asd. A2 10go] B A3 2 100mE 7HstE 0IN FAJUEFOR
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A 85] pHE A 7l (Accmet model 10 pH meter, Fisher scientfic)Z& A}-£& < pH 83717
HAAstgn ZAioz Asidd.

AAAE S S48 bS] YHE Zo)1 o8 WEBAY DYo2 Ag FAol
2 @7t §H¢ F 419 BertrandAld Defe] 2ulR(mp)o2 ¥ 7o Fg AEen
MEJIFFABE sl FAL Faed Al AR Fo FRE HE @

oX

2. pH % ‘
pHE Accmet model 10 pH meter (Fisher scientific Co.)& ©| &3t &3t

A ghM T4 9 ‘i—"‘é% 9 slqd EF g u) A (Plate Count Agar, Difco Lab, US.A)&
o Do) o) Aste] EFAMuF Y st APt

n{n
of
2

AEEU o7 she ANgHE F G A58 FANNEY ARE + AY

FFyoleRaW WIS YAFF A ARE AP 1 FHZ Y BFEAHQ
WEET FAE BEoe] olAe HBLMPNIZ EAsts HB5yol olsio]

® PDA #A o] &4

ERF AL Yot AEF AP g% TeoE Y2rEZ Q= M)A (Potato
Dextrose Agar, Difco Lab, US.A)& Al&3ld 25T A 5~74 7 widd ¥ 24
g+ Adstn o P A5 e+ E Fald ARF2 R
@ HFALLG o]y

AR HAHE Qe AFFAN A HH dAFFE H3ld EvAYdsre
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i
b
By
i)

zo] NEF7SA A - F7 IxE dMstn ¥ 7 AL B(Birkei-Tirkd)el
zQatn ARG 9 FRUe ARFE ST o] el FA Ime F
AEstad.

ne
ox
off
gy mjo

K

ot
K
4>

& FAdF &3

212 21% 9 A5 BCP(Bromo Cresol Purple)E #7ta 3937 84} (Plate Count
Agar with Brom Cresol Purple)& At&38ted 35~37TolA 723X wigd & 24T
gaol JFe FATY AFez AFIHAS

ol 84 &3
1) Holdf &3

Aol fe Hae AEFHP At AYsts A1Y F FA o)+ (Total Dietary
Fiber)e] Aakyol o9& =Hsldc. F /e A8 E #H3ts 1.020005g2 =2 3}
MES/TRIS& < 40m¢A 2 7}3kx ehauel mite AF WEA o-Amylased d 0wt E
et MAE Aol E¥sln YFuELoz F4L @ F 95~100CT FEoA 1582

Dot £/ zA AW F 60CZ 431 Protease Smgs 7te F $74& 3t
60ColA A% RatHA 3087 324711 056IN FAHgd 5mE 7tste E5o £
% 60ColH pHE 40~472 A8t 9719 Amyloglucosidase$ 9 300 E F1 M

% £72 51 60TAM 08 29e FAsw FAA APgden sk
AggHo) 60T 95% Ethanol 225mi(A1 @ &hel v} §ZFE 7hatn Aol 2y
WA sl AAAAG vle] FAAD §AAH72G-3)e) AP EAL Yol AFetn §719

A8 22 78% Ethanol2 Aol $olF ™ 2AE 78% Ethanol, 95% Ethanol, Acetone?]
o2 247t 15m 23 MolZth Acetoneol }FoIA FEE FE3 FIYAL F 105TH
Az7llA 3217 0|4 AZAZ F FBE Filn A3rle FAE Wt stuel q37)

Wabel Wl GMARE PAT £ OB st lgs] WAbs 525TAA 5AZ
fasted AR FL Fobo] ANl me FHoldfe ¥FE Y

(A5 HFHA FA(mg) - P - A)
2ol 4R &%) = x 100
Nge #d FA(mg)
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2) HlEl]l B, ¥ By &4

el Br R Bl A A FF M2 oAste HPLC o3 RIqFPoz AgsAt
A Sy vleyl Biol H$, A8E 10% Trichloroacetic acidg o2 gyx L&
T 94Egsn 43 2008 APl 3sld 4M Sodium acetatefH 30x4E 7}si
ojo 2
% Taca-diastase§ % 10 & FUstz F wystdA 37CoHA 8103 $Aj5i0] Ag§
do2 stgen, vEW B,
£ AMEo 28 713 70-80Co & FAM F Egsted 2020 F&5t9 dPLEFo 2 3§
o Alggdoz &gt EF L&A vEgY B
{Thiamine, Sigma, St. Louis, MO, US.A)3 uvleldl B,
(Riboflavin, Sigma, St. Louis, MO, US.A)S Al&3%td Azsigon 7]7le] 2Mdzde o
3 2

Model Waters 474 (Waters Corp., Milford, MA, U.S.A)
Column 1 -Bondapak Cis (3.9 X300mm)
Mobile phase 0.1M NaH;PO4 solution(vit. B;)

MeOH : 0.01M NaH,PO; = 35 : 65(vit. B)
Wavelength Excitation 375nm, Emission 450mnm(vit. B;)

Excitation 445nm, Emission 530nm{vit. B}
Flow rate 0. 7nf/min{vit. B;)
0.8m¢/min(vit, Bp)

Detector Fluorescence detector

Injection volume 1042

3) HlE Co &A

A £ A% 24-Dinitrophenylhydrazine(DNP)ol] 2lg o] oAt} A¥adn =
BEtRIC #Foz FIgo. ANEE SOm waZEazd Aws Halm L
Metaphosporic acid-Acetic acid§ %428 AL F dnsle A|ggdoz g AlgLd
2 s AEH T) @ Teol A3 Tiol Indophenol§ ¥ 2~39 22 Egaa olzlo] A
Vel =2 8t Ty, Tzol Metaphosporic acid-Thiourea £ 24 & 7Hgtck, Al g
Tiol 24-DNP& ¥ 1mtE 7t 37C 2+ & FoM HEs] 322 HAsln T &

& Fo g WAAINHEAM Ty, Teol 85% H4HE&d sms g4 AHsstn 2 &

tilo

fuic)

¢ el
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Wztdk ¥ Tyol 24-DNPR Y 1S Each d&EolM Aol d2oA 30~4027 ¥
%8k % Spectrophotometer(V-560, Jasco Co., Japan) & ©l&3lod 540nmeld &2 =& &
Asls] tzALe T2 &y vlelw C EF & A(L-Ascorbic acid, Sigma, St. Louis, MO,
US.A)l X E 9o 2ol Zatste] dyag a2 vew C &3Fe 73k

4) ¥714 &3 =3
NZ 2NV o A3l HAsHez B3 F 1CPUnductively Coupled Plasma)

Emission Spectro Analyzer(Jy 38 Plus ISA, Jobin Yvon, France) & ©1834 Na, Ca, P,
Fe, K, Mgol &g 2R3k 7|71 ALE Al £47k2E Argon(& % 99.999%) 01 3
gade 02 1000mge TR 24 Y49 ICP BEME EZ94S FRFZ FAMsd A8
stgod, 71719 #4221 Table 33 2o

5 FHs &% & .

Folin-Dennis®®& Ahg3te] $3ls #&e Z4sigch 100 848 A& Intol] TFF
60ml S 7}&t 3, Folin-Ciocalteu’s reagent 5meE #H7bal 30x7 WA A 15me] x3 &
MUYEF fde st AdA 2470 WX H, 765mollA & #=(Unikon
spectrometer 922A, kontron instruments)E& A& 1 M d FFTE gallic acidg °l 83t

o ZAME AFTMo2RE mg/md GAE(Gallic Acid Equivalent)2 A3t o,

o

AdRHYog R = [CP(nductively Coupled Plasma) Emission Spectro
Analyzer(Jy 38 Plus ISA, Jobin Yvon, France) & ©]-&3l« As, Pb, Cdol &% =R 3
qu Axel $Pe TA Y} FYse 71712 x2H L Table 3.3 24

2) gg L deE IdF F4

Ad4zyoz 23 ANage dHugmy dug ¥R FID7/F FAE gas
chromatograph (GC, model 6890 Hewlett-Packard, USA)E A #stct. 23S HP-FFAP
capillary column (032 mm ID X 50 m X 052 gm film thickness, Hewlett - Packard,
USA)S Ab&35lgion) 24 27008% oven 2EE 60ColA 80CE ¥3 2TH $&AA

—137—



i1, injector 5= 2207T, detector €5 220C2 dd. EEF(He)2 LH7IAZ A1&3}
o 1 m/minel §£22 &% Ag@ed, o] © split ratiox 10 : 12 At dlg&H
ggo SAHL ¥F veten o2 T 5 At vluso #AFn, 4 A9 AH
& 71719 42" AEA (3390A, Hewlett-Packard, USA)el 9sle F#3tdd.

A 3d AEgA% 2 nF@
L YugE

Ul ARHT Ye 1250 AEFETLEANEY JUHEL
1s)o} gl EAIALES vl@ste] Table 400 b,

A e 2 932 Ued AL SH-192 283%%1, 713 $%o] & e DR-
024 647%E Ueol AEo] B Aol Rtk Uoix AFSLS 35~50% FE

Frege JEBUd A2322REAFL @580 429 ByEe D e

A3, AF &

e

Rez vdelgow dA2 50~70% #TFE YEhR} 2y DR-1, DR-2& 21.1%% 20.8%
o] e #FaEe Yeluch H, oA 2 Axe SH-19] 478 AFol 02%E o
Wa, JI-1& 08%3 29 DR-1, DR-2& 11.0%% 11.8%% uolx A Fo vl 453 =
g Yehddoh gy AT =A% FFE 001~003%2 2 F£AE YedA
DR-13 DR-2%& 13%% 17%° &#F& uvetde] g2 AFAs a9

gurA o2 01~05% AEE Yetdxn g2 g3 A4 DR-13% DR-2 Al

hul

flo
¥

2

o o
o H
oo
off
flo

222eaAEe AZTAL YWY AR AFo) YR B st Az
A Q4R Ass HAFe v ¥ FBES 21 @582 FFS solue
deee B9 @sge) AMYRY 50%01e A €

|geRe ol Rol o5 AFol WAMAME Z4FE BYY olf7t A7l

>
ol

A
£
i

n 2

£ o K

N -

z fuf

i

2 R
9

Y]

30,
rir
po )
o
b
[
A

T3 He whd oz JBEL BHAFS v&l SolatA wde
e FYEoey duudy ARFTHAAM FWHAZAFESR 2bol7t

2 AgolM 2AY YudRel ZAds AFTF Erld YRas vimsd dAEz
Aol %l‘iill“&, gz Erlgkel A&gel wwsE B9/ wRn 7R 2 Aol E ye

fu

S AFE DR-28T +YEQ ol AZES AxEel AR A G 09%, A
W 03%2 HFEAAG] R Erulo] AYch Table 49 DR-2 E71Fe AEL
B oNZR ALeln RERI WE AolT wolAW, olF £AMF A Y VI
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TEBAZT U489 AR ol8tsd FEF AE2A, JFe Hue Hissa
ulAge] o] &8 F UL FEol FoAsA Ha® Yol B4HA o AT
2840l 0900l8told  E7tedn TRl ARE EE 083~08003dME JAH)
fePolth, 2- Y o] zAd 2HA U AE LES AW T2U FA4FL ALHE

A= AFo]l o2 F Jded, o dFe BaFF A YAEH 448 Ad AL

r

-1)

U

NEZXEELANES 42752 suglon, JWHOE A% Folt YHuD HE=
4CAA  Z3Pe W HA-10] 0.85
gtor] 2 ¥t HD st 08552 A7

2l pH &4

LEARY F A7E K714 e AEFe pHE $EA Ho2 HFAo] EolA Hie
H, & 2golM BA¢ A8 pHE DR-1, DR-27F 472 7b8 ¥%to0] olAL A)9é
Yozl AlRSL 29~349 ¥ ol S0 AU o]AL Axo] W& AEeo RFIgN
T oo AENEF DAYAE == Ao pH 3572 AAL ASste AATE AU
olzgi¢ A=l pHolth

#7142 AA=7E FolRE pHE Holxls Ho] BEolxigt B Ay Ans Fr)4 Axs}
EdWd pHE ¥& 238 RStk o]AL #714 Axst Ao E4EE 2 Yl
He AU whdol pHEt S slele 405 s Be Jed gtez Ay saxr) vuy v

F714te] ol EoldE MESL pHatol o]2XHY Assz dede AL BY

[e]
~

AN
*

2522 LEANEY 0|42 23235 Table 6.9 Yy

dutdlFsE Al ol4E oA YAt AT WRE BAG}E 7| Fo] HyIP,

ARTHEE BHLY, B, JALY 252 44 2EEE AE/E 5 AN
ARZ AEHAEYY, B AgoN dudFS) BAEES BF BAE2 Yeidd o
Ae AzETAH Fo 4FER ¢ RY £% Yoy AL A B pHY F28H4

— 140 —



E, 5 2 L 5 ulABo A%y JEA 24 AT $7F AEQY Re2 BRI

249 48 PDA HAE ol &3 A FALDE o8 Ao FrA WYPS 2
of Wysded HA-1& Astus, Az AFS 25 4 5 Ae F29 At
AZo] HojA o] AFEY ARE WEE AFE ¥S ¢ F AW HEFEE
% FAE AL ol art 1YL Ag L] A AFITH T& Bl ARE F
olAl HE Aol

SARFSFE PA-1# JI-1, HA-16A 10° #2202 ZEaHAoY AEFAL FANE
vigs e F2M HERY F AN ¢ ALY P FE BAMYEE EFIHAE B A
oz Bl

KU-29 WO-19lM e 2259 757 25 HFEHA gged bE AdgFede
BAX o} B of, BE7F dojux ¥ty Boe FEANS o]&Ye & dFe A
7b & 52 @S AlENYdy o d £E A Ao 2o

NgFEeRANEY Hol4F ¥ e 33 Fde Table 70, Fr133 $EAdAs

@R Pad’ez Foug®,
o vlgdn BAEE BFHol BAL %A W AEAd, 197089 Burkit? e

Trowel® o) ols] wgtz A4AAY FudB olyzt dged, ALE % ¥v3 2

(=4
fdo] gty B1E o F JFH R YUYz Fad

S ARTL A 069 B4 FAS old 0due FW 1AF T YF o4
27 AABL 20g UVl ZAWAAY T5% ol 4ol 20g WL HAHT dE Ao
GerT® Aol gl RAH dRFol 0~0g WANVYL FAY © o Be Holdf
o HA} BRGE ¢ & An AYY @24 F2 A9 ATHE ¥ 240 By Q
72 2E Foldgaol A, FAFE 261%9 110%, THE 302%, AZFHE 2581%,
HARE 2981%S Uehiol olgo] HolHfel F2 FUUS WD Yok

NEFETRIAEL A2F9 HUR 5 AR AHGEI] BB Holdy FIo)
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ofX FEH Hojd# B F2 F€cl € ez Aoy FHEAR WF R AFS
< BolXZ DR-1% DR-2ME T 5~6%2 &2 L Yetud

< w2
toolAL AETH T A FAHE AANBA B2 B8 HodHt 2AAY] gE

ug-:

>)L

Y. 8letvl B, % B

BERFE f715d2M 4Y 848 FAS7] AT ARG F3] A%y
2 Zag oy, AA dedMe @440l HA @¥of S4olv e ez
ojof g

71%€ B9 ¥EY Bi(Thiamin)2 BxH 4o 74 YEOZA ZAE g4ststod Al
A dojux dE o G ES dgsA i A7 Cwstm, dER
Ba(Riboflavin)e AL & =& #Asln, ofz 7He] A4 R BE F4e 74 84284
Agdg. RE Ad, AxFole vBlEY B, B2l E0lUR 53] F& AR vigd
B.7b ®ol e ar% nete §ASHE AR ez AEFEELIANFLS Y

Et9l Bi2 0.2mg/100g, BB} Bx= 0.05mg/100gel ¥ S 78 A& wHoz2 A sk

rlr

2 A9 23 HEFEELEAFTAA HER B2 02~82 mg/100g7tA FAEAR, Y]
EFYIB2= 0.07~14.82 mg/100g7bA] W& HHAHAM FAHHYoH, 25 #Ads HFgstAch
2] vete] ¥4 A% Fo] thiamin 1.3mg, riboflavin 15mg°‘36—% ad o] FAe HEESE
SXEANFo] e 2FF FLdAFC] €S UEUHFAY, vido] BE Ak, FAF

Mol el 1 mg/100gelstd R 2 wol slebe AFol Hrh @ Holepm mopAd,
bR, Bye wl2A @3 Aol s ol A AFH} AZ - FEINT F 3
g7t £790 AFAN YA AL VEEUE AL 4N ¥e Yot YA AF

off  x

A HEZWNE FAHAYOU HEe AR s FAL RFE FLE Us
RO Beth o8 WA UL o] FAZAE Br5e 4ol
o wehal ¢

HlER) C(Ascorbic acid)e FAEAHEA2AM #FEFY 7Et ALE Fd =& H2 dd F
Fa] gfd FGioltt FLUNFS RE MX ¢ A¥Y #HY £Z, & rnbosome %
mitochondria 59 #4358 #Aste o JnILAFFL BngoloH®. 2¥A3 PU-27F 15
ng/100g2 7 HA FRHADL diF2e AEL 2~3m/100 FFlP¥ 2, JI-10] 356 mg
/100gE€ Jeldon DR-13 DR-2+ 3821 mg/100g, 4124 mg/100g 9] %3 32 Yvehuiglc
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let9l CyE ALY ddME vud Ay, s8AdMEs A A g <3l
o A4 42 72AEpnz $EAEQ B AESdE Wol E0glR ¥e& ReZ Jehd

&
o} Ao g ol A Gebd MFEE UAA M7l oF Aoz B,

¥

g 271 g3

2R AAE FASD AE fioln, xas] )5S HHAN D A HHE A
=57 o AT AT e AEY FPFaA H2 Bojstn Yok APA} AE
FZELIANEL 3 Trlae 3UYo] HH AT (Table 8 1), AELE Aolg B
RE9 DR-1, DR-2, KU-1, KU-2, PA-1A4159 $713 §3Fo] 53 g Aoz Jetgo
2 34 AFES T2 o] vlag Ao Holr dE9 A4S} wigugFol F7]
H ghekel] FEgL vjAE Aog polg MuHoz ZE HFol & RoE e

boi

HEPE L 7o W ot F= ddis v ES o 713 &S sheyied "W
£org e F& A do. azin 3kEs g4a90 SYE Yol Fu FH BHFS
oubet e 2EE sz, AR Mol Mstm 2%t gegts Ad Aol i Bol &
odck: #o®  DR-1% DR-29] £Eadxs ¥2L 805 m/m 873 m/m 24 o
E AZo vl & £AE YYD, o] & A% und] BE Q8 HAITdE
oF 1.85 mg/me, AEZFoll= & 155 mg/mi7t S0 Aev Xatelle oF 173 mg/ml, Az
@rlol= 120 m/m7t S0 AT o5 vUE Be ¥R AT UE ATIL ¥ F
o} JI-13 KU-2% 488 mg/méz 201 mg/mS $H3tn oA FZesls &g B
Aolglow o] 99 yeizx AEe FEZYHE FFE 054~1.8 mg/M2ZA HA F& 3
AL & F Aol B Age] AlEE NEFEZEUIHTo AHYEY F2 F9 AF
S ¢ F Art.(Table 8 3 3),

_&4‘

u

5 A#ZE
7t F8% %

AETH FAH e AF dte] #3& 29 vlae A o4 Fe Ffde
15 mg/kg oldtolx, HAMAEFL 03 mg/kg oldteltt. F35L A @2 A3AXR] @
RE W 10 mg/keS 2FHAAE < HA, vlA FES EF 2 AE ¥dFd FHE

A

A" e AojetA Hojaleh 24 - AaF SEAE Wol 03 me/ke o8k, FFEFol 01 mg

wlo
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/kg °15t2 TS AUk

ASFESYRANFTA v, o, 7l=89 23S 3D 2, vie 40 AFAAN 14~
74 ppb =7t BEHUR, 1] AFAX Ft=Fol, 479 ATo|A ol ppb FFo2
dE HolA T35 U 292 FAME 2 +FU Ao et 335 $F 53
ZA#E Table 99 YEbAAUC

B

voog e 2 dge g

o gel 2EAEZ YT vgLo] A, eSS Ao fslEz AZFHA
0.01% ©olatz wZel A&l Yoy, dege #H$ FHoZ FAdn UAAE &3 Yt
Table 9ol Yetd dlgt &3} ol g 3o Zs AHud 2423 4 AEqA vug
AedA gtoen oe@s2 175~17400 ppme dF o2 Z2ALY o5 kg ¥}
S AFUY ZEFo AdAANA AHE $ gled, dBee 28 wEae dsio s

flo

Babgolng degg daato] o OvtE FRE I AT o gol 3t n &Y
7 3ok Table. 69 25 ZAZ#4s ¥4 HH¥¥ F2F7 7b3 22 DR-1, DR-2,
KU-13% PA-19] AF 9 dgg 835 A 2 A2z Ygy o AFY F 2EFo
ARYE €5 AU

HE o AZAEEAE(]), 174~183(1992)

A A, AZREAE AdE, 34~39(1997)
4. °|2F - =5& - olHF A E A vl QA AR(]) AN T A,
11(4), 475~ 485(1996)

5. oleF - x5 -olHE3 : AAAEF e vt AY AR(O). FZAAY T38|
11(4), 487 ~495(1996)

6 V¥ AZRzAF FABAHEY AFAg A, 30(3), 183~187(1997)

7. B AFREAF K84 BAAE AZEggta 29, 3003), 175~182(1997)
TEEE AT A7 IFHAEFALATY, 132~135(1995)

9 =94 -HHZ ol 29 ABAFY AR ¢ RFAHEA}, 290(1989)

10 €4 FFdEY - AFAAY, (1997)

11 A Y - 23 - ddidle AZs AZREAE, FAA, 116(1997)

£

8 AT : BdFBZAE 7

O(
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12 B8z - 7908 - AR 2AF
ZAEFA T4, 395~396(1990)
13, Fehd - TAE - HAw - olz - APl - FEE - 2FF -olET ¢ HAUFUAYEE,
&2, (197
14. HARRAMNHE © JHFA &MEE, 80
15 3 4FTAYE S AFATL 0 GRAMNEAE F= 5 356~357(1994)
16. 83 @ NIEANFY FEAET FAIHALAUL mydstaz AAEH=EE,
(1997)
17. A1 @ Al AZBEZAE F FAAFAETY F43 948N B8 AF. F
T HAtet g =g, (1997)
18 o33 : FRABANAT A ARRZAFANIAE, 79229, HF3H ME,.5
5~74(1997)
19. ARF - DAL 2AEF {84 BANAE AZRZAZFHEAE, 5916Y, 53, A
£, 55~74(1997)

TAA Aol i A8 olg dY L rieAdAE, 15~46(1995)
21 AR+ v AFe] By A& 3% 2 7l AE, 57~70(1995)
22. A% AloedlFo 84 AARZAFHAEANE, 79224, HEsF, ML 15~
25(1998)
23. A0 NEAD 2w del & 27~41(1998)

L
2
P
i)

FEAHZAA T2, ¥4 FTELEY &

d

Jx,

24. FAO/WHO : Guidelines for the application of the hazard analysis critical control
point (HACCP)system, Report of the 26th session of the Codex Committee on the Food
Hygiene, 26(1993)

25 HET  HAREFE, FYT AL (1997)

26. o5& A FEE gL UL (1991

21 ARz - ZAE, 4F0A S8, F3HA} 52~62(1995)

28. 258 - AEY  AFAAY, BETF, 150~157, 275~277(1995)
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3B Hls - @A FRAFY AR ¢F 240 A A7 Mg HAE Y
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Table 1. Composition of ingredients claimed by the manufactures of fermented

plant extract products

Product

Material (%)

DR-1

{Imports)

B (Saccharomyces cerevisiae) 73.57, AlAFA 5, LBRFA 5 XEFH
5, HEFL S, 'g%;} 3, woly 2, HE}FIRE 0.03, ong} 1.4

DR-2
{Ioports)

& s7{e#a] 14.25, AM 11.4, % 17.1, 2}—2— 8.55, #H<& 5.7)
{Saccharomyces cerevisiae) 30, ¥& 13

SH-1
{Imports)

1ol & 5.5, H}L}L} 3, #=2 2, o3z 5 F 3 5 %z,—o} 4 TiA|n} 2,
1.5, @22, &8 1, £ 1, A2 5 EnlE 35 w2 8] 3, w4, ¢
23 d=oj 2, 9wl 1, Ag=xt 1, Y 42

KU-1

ofal 3, Ald 3, %3, P 3, 8} 3, ¥m 3 B3 w2 1.5 A L.
Aot 1.5, &=of 1.5, 712 1.5, uje 1.5 K2 1,5 RIWA 1.5 27
ojite] 1.5, &E 1.5, % 1.5, Eol 1.5 & 1.5 3} 1.5 ol 1.
1.5, A}2} 1.5, ©} 0.5, &% 0.5 ciel 0.5, ©fd 0.5 X3 0.5 ois 0
0.5, $3z} 0.5 3= 0.5 94 0.5, i§é§€‘ 47

KU-2

ufj4d 3, AlY 3, :i%} 3, 2 3. uH 3, okv} 3, ¥ 3, %}ioﬂ 3 Hag 2,

1.5, d#e] 1.5, cirln} 1.5, 7k#] 1.5, o9 1.5 FIaHA 1.5 ogu}e

% 1.5, 4 1.5 EH$ol 1.5 A 1.5 Fuf3 1.5 Uz 1.5 App1.s, ¢
u} 0.5, ©} 0.5, A% 0.5 ctif 0.5 vi¥ 0.5, ¥ 0.5 ul 0.5 2R}
) 0.5 B3 0.5 $9 0.5 JHdy 47

PA-1

AW, EE 3, 9 3, w3 AY 3, B3 o BG2 dejR w
G2, w2, 2F0h w9, ¥R A% A Wz o9 oo
223} chel, ERM4, E9 ohe, delel @2, #goh A%, o,

o}

PU-1

2 10,581, EO}E 10,581, Wl 5.290, o] 2.030, 719l 2.939, W
712 0.078(0}3} F4d), 2xte], i, o], w2IM, W, =], %
ojue], wpsh, iR, R, A, Az, & &%, $u, S, g2
2 guiE, 42, Fe dZRel AUE Ad 3 ER v, mjae
(¥ 862%) 0.500, FAFHE(YE23%) 0.300, AHFEAF2E 0.020,
£ 15.154, gataiy 49.263
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Product

Material (%)

PU-2

©29.750, EolE 9.750, ©2Q 4.875, 20| 2,708, 7|¢ 2.708, ®|% 0

2] 0.146(ol3lE ), ZQ, RFupEr], 2xle], 2cf, o], 239, ‘:e_‘a
e, TUE, ojye], wsl, el ¥3, u)g, Mj&I Aye, &, %%, 3
A FA, ob%, R, ofZut, gujd, oyl A2, I8, ¢, %7301. 2
AL, . B, 1, AFFAL2E 0.020, EE%‘ 15.280, o442}t 49.67

¥0-1

H2F 21(uh3 16, LuldE 3, Eulg 0.5, 20| 0.5, A|2x 0.2, A3 e 0.
Alg] 0.1, wlvte] 0.1, &4 0.1, %2t 0.1, B3 0.1, 528 0.1, =Y 0.}
 16(5F910, &2 3, 8% 0.1, vls 0.1, A2 0.3, =] 0.5, ¢} 2)
F 10(Ak2} 7, w1, 42h.3, wiAd 0.2, 2 0.5). s1ZF 1(cixlo} 0.5, bl¢
B 2F 2N (2FR10%) 5 HAF 1(=elejHA 0.5 FIHA 0.3, B4o]
A 0.2), ZNT 25 dane 20, elng 1

W0-2

P27 15(ulS 12, w3 1.3, &3 0.3, Al2x] 0.2, nve] 0.1, EnlE
% 0.1, Hdg 0.1, EuUE 0.3, 0] 0.1, 33 0.1, E2Y 0.1, A= 0.
0.03, ®} 0.01, 139 0.01, Bz| 0.01, MY 0.01, 2] 0.03), 224=
% 7.8 @ 2.5 4m 0.1, 42 0.05 Z=} 0.38, TekA| 0.1, €24 0.0
0.01, 27 0.01), =tdF 8.5(~tz2 6, vf 1.5, = 0.63, HILIL} 0.2, B
49} 0.01, i 0.01, W& 0.01, Z 0.03, 98 0.1), oJHx2ZN (g
5 ZF 2(¥u] 1.68, &% 0.1, &2 0.1, & 0.01, 44 0.01, & 0.1),
0.5(=E}2] 0.3, ¥ 0.17, %o] 0.02, 9% 0.01), =ZE 1(cirlo} 0.5
0.5), fatzjet 20, ZbAgt 25, 2y 1, JlE} 1

HENEFEE UEYY 845, ZY¥ESIR 10, JIEA 5, FANER) ¢

HA-1

22 13, EolE 13, ojdF 10, 20 4, ©W/F 10, A% 1, A= 2
2ta} 1, iAot i, X2F 1, 2o) 2, A2X 2, w2, #Yd 2, B

24 5, AY 4, Bol 2, Uz 2, 4= 3, AHF 1, £% 1

el 1, wiF 1, 35 ELY 5

o —
= -

g J

(continued)
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Table 3. Operating condition of ICP emission spectro analyzer for minerals and

heavy metals

Minerals heavy metals

Ttem Na Ca P Fe K Mg As Pb cd
%.s" 588.99 393.37 213.62 238.20 766.49 279.55 | 193.70 220.35 214.44
L.G.PY 70 70 70 70 70 70 70 70 70
C.G.FY 12 12 12 12 12 12 12 12 12
{Nebulizer)
S.G.pY 40 40 40 40 40 40 40 40 40
C.G.F” 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
P.R” 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
1.p" 10 10 10 10 10 10 10 10 10

Y Wavelength spectrum(um).

Line gas pressure(psi).
Coolant gas flow rate( £ /min).
Sample gas pressure{psi),
Carrier gas flow rate( £ /min}.
pump rate({mé/min).

Integration period(sec).
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Table 4. Claimed and experimental contents of proximate chemical compositions

in fermented plant extract products on the market

duct comparison Moisture Carbohy- Protein Fat Ash
produ content (%) -drate(%) (%) (%) (%)
c.c! - 25.0 11.0 1.0 -
DR-1 ‘
E.c” 64.7 21.1 11.0 1.3 1.9
c.cC - 42.2 13.0 2.8 -
DR-2
E.C 63.8 20.8 11.8 1.7 1.9
c.c - 72.2 0.1 0.1 -
SH-1
E.C 28.3 71.4 0.2 0.02 0.1
Cc.C - 62.9 0.8 0.1 0.4
KU-1
E.C 39.7 59. 4 0.5 0.01 0.4
c.C - 62.9 0.8 0.1 -
KU-2
E.C 4.7 57.3 0.5 0.02 0.5
c.C - 55. 3 0.5 0.1 -
PA-1
E.C 43.3 55,7 0.5 0.03 0.5
c.Cc - 63.0 1.0 1.0 0.3
PU-1
E.C 36.6 62.8 0.3 0.02 0.3
c.C - 66.0 0 0.5 -
PU-2
E.C 37.5 62.1 0.2 0.02 0.2
c.C - 60.0 1.0 0.5 0.1
Wo-1
E.C 4.3 58. 4 0.2 0.01 0.1
c.C . 61.0 1.0 0.5 0.1
W0-2
E.C 42.8 56,9 0.2 0.02 0.1
c.C 41.1 54,0 0.5 4.2 0.2
JI-1
E.C 49.9 49.6 0.8 0.03 0.2
c.C 29.8 70.0 0.1 - 0.1
HA-1
E.C 37.7 61.7 0.4 0.01 0.2

P Claimed Content.

2 Experimental Content.
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Table 5. Acidity, reducing sugar, Aw and pH of fermented plant extract products

on the market

Product Titratabl.e acidity Reducing sugar Water activity oH
(%, lactic acid) (%) (at 47C)

DR-1 2.6 12.2 0. 804 4.7
DR-2 2.8 12.0 0.821 4.7
SH-1 0.3 64.2 0.700 3.3
Ku-1 0.8 55.7 0.742 3.4
KU-2 1.0 51.4 0.782 3.4
PA-1 1.1 50.0 0.783 3.4
PU-1 1.0 58.2 0.774 3.3
PU-2 0.7 61.2 0.799 3.4
Wo-1 0.7 53.4 0.827 3.0
¥0-2 0.6 53.2 0.833 2.9
JI-1 1.7 44.0 0.848 3.4
HA-1 1.3 37.9 0. 855 2.9
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Table 6. Results of microbiological test of fermented plant extract products on

the market

Total

Lactic acid

Prod microbial count Coliforms Yeast® Yeast™ bacteria
roauct
(CFU'"/me)

DR-1 NDY ND ND 1.0x10" ND
DR-2 ND ND ND 1.0x10" ND
SH-1 ND ND ND 1.4%10 ND
KU-1 ND ND ND 2.1x10’ ND
KU-2 ND ND ND 5.0%10° ND
PA-1 ND ND ND 9.5x10° 4x10°
PU-1 ND ND ND 3.5x10° ND
PU-2 ND ND ND 3.2%x10° ND
W0o-1 ND ND ND 2.5%10° ND
Wo-2 ND ND ND 7.0X10° ND
JI-1 ND ND ND 7.0x10° 5.0%10°
HA-1 ND ND 5.6x10" 8.0x10° 2.0x10°

v Co]ony forming unit

? PD.A plate count. (P.D.A Hj=] o] &)

¥ Direct microscopic count. (¥ A2k o] &)
Y not detected.
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Table 7. Contents of total dietary fiber, vitamin Bi, B2 and vitamin C of

fermented plant extract products on the market

Product Total dietary fibe Vitamin B, Vitamin B; Vitamin C
(%) (mg/100g) (mg/100g) (mg/100g)
DR-1 6.5 8.2 11,01 382.1
DR-2 5.6 7.9 14,82 412.4
SH-1 0.2 2.3 0.99 2.4
KU-1 0.3 2.3 1.08 2.4
KU-2 0.4 1.5 1.17 2.9
PA-1 0.4 0.3 0.07 3.4
PU-1 0.3 1.0 0.37 2.6
PU-2 0.4 0.8 0.34 1.5
Wo-1 0.8 6.5 2.70 2.4
Wo-2 0.2 2.3 1.15 2.7
JI-1 2.0 0.2 0.12 35.6
HA-1 0.5 0.4 0.11 2.5
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Table 8. Contents of minerals and total polyphenol of fermented plant extract

products on the market

Na Ca P Fe K Mg Total

Product (e/kg) (mg/ke) (mgrkg) (me/kg) (me/kg) (merke) To 0o

(mg/me)

DR-1 763.6 270.1 2454.7 11.2 6310.5 415.4 8.05
DR-2 378.4 341.0 2563.8 12.3 6106.9 338.9 8.73
SH-1 53.6 19.0 37.8 1.8 324.4 23.2 0.54
KuU-1 268.0 324.0 108.0 21.4 1351.6 148.6 1.80
KU-2 218.2 343.3 122. 4 19.5 1453.8 148.4 2.01
PA-1 413.1 412.2 128.1 21.5 1356. 8 166.0 1.84
PU-1 121.2 77.3 203.9 3.1 755.6 50.9 0.85
PU-2 103.3 77.1 142.1 4.0 683.2 50.5 0.55
Wo-1 33.3 113.2 29.2 10.0 129.8 63.8 0.88
Wo-2 28.5 57.9 24.6 9.9 147.1 38.1 0.79
JI-1 128.7 61.4 112.2 8.1 721.1 62.2 4,88
HA-1 96.5 143.9 79.8 5.1 597.9 42.7 0.56
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Table 9. Results of hazard analysis of fermented plant extract products on the

market

Products As(mg/kg) Pb{mg/kg) Cd(mg/kg) Efhanol{ppm) Methanol(ppm)

DR-1 ND!! ND 0.009 17400. 15 ND
DR-2 ND ND ND 6614.77 ND
SH-1 0.014 ND ND 481.63 ND
Ku-1 0.074 ND ND 4256.33 ND
KU-2 0.066 ND ND 391.34 ND
PA-1 0.060 0.022 ND 2940.93 ND
PU-1 ND 0.036 ND 174.98 ND
PU-2 ND ND ND 328.01 ND
Wo-1 ND ND ND 289. 65 ND
%0-2 ND 0.024 ND 426,14 ND

JI-1 ND 0.027 ND 930. 49 ND
HA-1 ND ND ND 307.19 ND

" Not detected.
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AL FRAFl Fe WRe UY, 2B, HZF L Jle 425 g AY
ARE o] YA §olSES A4, Mo|2EY, B, 3

P
T =1
d, B4, A4 522 7133 AL oy A A[RIANITAF, ¢2HNIAF, A= F

T WHRAGINTHAETLS A2 odUe A3 24, A=x3AY o
5 , @A, 7714, Aol d {, g5
38 T SPAANEZEMY AES FHE Jol B9 AN 34 okt X
Aol Al fESdn Latn oo 53 B, ¥, A AdYL HilA AFsH
2% AEFL A408A4E R FHol EAoZ Fuodd o] 28HFAE SOD(Superoxide
desmutase)9] 4ol X3 so] Superoxideo] oj& Aule] Lz &AF Fo 4T A
o] oA Tol FfAHeZ BuHn Jov EHFLE 2N l-hexacosanolS FF3tx Aot
aeln EAAtEHEFY Lage VLA REH AuiHA AARI A FFH FE AL
24 BPASA 2ol U MA2 DA T, APoA Loha Qo] kR o] HT Y
ov & FEE2 W, 28, Ud, ¥, A Fo 249231 gt FDATHY GRASFAE
gz, HE @ 3 Tz AR 383 gagde] H{Y 2585 P4 GRASEES
2 AR Ut 53] ¢ages dMAE Fo] FFstn A7) WEA AL AFdA vt
d, 77t 5o Qs 9IS AHEYsA JdS HSYIUFFZE(LPC)] ¢HAFTFA
o2 AFMNEH NLBEFIoM o] &HA Aok Lo Y 2 FFAHE 19
gt AxE AZAIA EL713e o] AdRAAFLE HT AP &daA HALen AL
42 HER A C E K 2 2Z# 2§ <, 3 2392 F83vn waustn A?
olge FU AREHS AHEY HBExdE 25949, 65l 40dL] EHE Bo
o2A AA AZAEALS 02%, 04%S At Uet?
YA AXFHL L5 (W7, sz F, <3d, A F) - A - AY - dd -
& - 3z - B - A7 - 3429729 FAHES AXNY, HEFFTHA 7Y
A-EFHE 7AF olgL FE3] AAs gy A
2 2xoA dAlste EAste &40 HAE Hagsordittn Ay o =
NEY QIS g FRo2E WRAANTAF(BFAG 50%°14), ¢85t
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BAF(RBH 50%01R), HZRATAEGELE 50%14), BT RATAE(AF A

ordta sz F olde] GUABAER 50% olih)oln] &AL Table 100] Vet ©viot

gt W RordrtE A E3 Lutd(alfafa)tF A Foll gt dEe] FHE AHEE WA
WBFAHNTAEY A F 2229 F(120mgel4d), S.0.D.(Superoxide dismutase) 3
(400unit/gel4), 1-Hexagosanol(FA 8Ql), @M S Al H(AtAE) #HeFE=vlo)ls g3
(718 $3:20mgml T, F83:30mgul o), YA F6Ex1070/golsh), dAFZ(LH), FFHF
A=Y 9 2oUE ¥ dded:BdE, X EHE), PCB(EHE), BlA(As)

EHE-AEdANE2A 2ppm), FES(L(PL)EHE-HAETA 10ppm) T2 FANAY
ov, dagrteAEe ZeoE F F229 FFB0mgol ), TE Y F(800mgel ), AE H
gld# xols WNE(EARY), SZEF abul g9 HJ(US<SEZ2Ha/EFZ2IUb<4501W) 5
exaviolz FH(71E $2:206mgnl ¢, F 3 2F:30mg7 ), ?——_’t&/‘ilﬁ-’i“*(IXIOS?H/g"l%}), Bk
F(EA), BHFFHEEY 2 d=dS s ddedEAE, faxe:E4%), PCB
(B4E), Bl AASHELE-HAE AN 22N 2ppm), EF204Po)EHE-2E£34 2ppm)
To2 AR vAE 2F4H MFEFY U FTIE LG AT AMNE FLA FAUSE

r

3l o]9} o}2&2 Phenolic Compounds %9 3%
A3kt gt

A 28 ELTFRHAFT] APy

1. AlE7Y

19981 W) AFolN BOHD YAE AZ4 BHAEF AFAQNE FEF, 2994
F REF, AZF 2 JEhEAE AZFY AAANES Hdstel wny L e gelA

TYUAR

NEZAVY A $2e 105T AUAZY, AW ethylether2 o] &3 SoxhletZ

9, 2L micro-Kjedahl®(NX6.25), ¥ 600Ce 243sisides ztz AFkalad,
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Aty FHE Ystg EFFH X (Plate Count Agar,Difco Lab, US.A)E A}&3}
Qon AEFAV A EgHMuR Y st APt

AEZA" At HEEEol oste] A@atyr

Aoldfel AZe AFTAol dste] ANYaks AlY F F40)4H(Total Dietary
Fiber)el A#Z®ol o& ZHsdck. 5 Mg ANEE s 1.0+0005g02 sty
MES/TRIS& <} 40m# & 7}tz elaovlg mutg A5 WEA o-Amylase®d S0 E
7het M3 Aol Eggstn RFr]jgwHos E4L & F 95~100C F8oAM 1583
2erstdet FE&ZAM Ad F 60CE 431 Protease Smgg 718 ¥ $242 81 60C
oAlAM A& myistdA 30%3F F2A1711 056IN F4tgl 5mE stsle] £50 £¢% &
60CAN A pHE 40~472 ZAH3Yct od7]9d Amyloglucosidase® <} 300uS £33 8L %
$72E€ 32 60CTHAM 3087 ZHE KA F2AA AgERo2 g Aggdo
60C 2l 95% Ethanol 225me(A1@&Ho| 4u] &3S 7tsla Ao st walste) A
AR vlg] &A1 {9 R7](2G-3)e AFEAE Yol AFfstn £719 FFES
78% Ethanol2 Ao YWolFo zAlE 78% Ethanol, 95% Ethanol, Acetoned &2 2 ztz}t
15me# 23] MojErh Acetoneo]l ZFEA FEE FEI FUAD F 105CT AZ7)AA
SAIZE ol A=A F gFE Fatxn A9 FAE @i sy s ZAlo] s}
g dUAFE Pt £ e stue ARy zabe 525TAHA 5A2 g stete R A
Tt At whe} FAoldFe g FItr)

Z

Mz BZF3A FAl(mg) - P - A)
ANz BT T A (mg)
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. HlElY B € B: &4
HElY B % B9 A AF %‘ZJ.Z)"“ 2|78t HPLCOl o3t Aoz AlPsa
A $He vEelwl B9 A$, Al8E 10% Trichloroacetic acid®Ho2 IAF H L
& stz 4N 20008 APl 3t AM Sodium acetatef ¥ 304 E 7}3io
ojell 2% Taca-diastase® ¥ 10pE FU3tn F BYsAAM 37CTAA 8-10A1¢ WHA|sty
ANggdoz e vER B Mg & 7t 70-80Ce #&FdA 2 E@std
2087 =38 YL FOT o A|PRACE Yt EF LA vlelT By(Thiamine,
Sigma, St. Louis, MO,
US.A)3 8lelg! Bo(Riboflavin, Sigma, St. Louis, MO, US.A)E A1 88 Azstded 7l
7] BHZAL H9 2o

o} HlEgl Co A

A £34"¢ 24-Dinitrophenylhydrazine(DNP)ll o1& F&gol oAstad AdatAi &
vlelniC  #gPFoz  pIATh. AEE S0 vWaEgaIAd AP HIn HS
Metaphosporic acid-Acetic acidg ¥ 2 A4 ¥ oAnsl Agghoz 3ok APEd
2lE AEd Ty 2 T #3832 Tiol Indophenol& < 2~348 S E A olzle] g
el =X #at3m, T, T:9l Metaphosporic acid-Thiourea &9 2m4-2 7ttt Alg o
Tiol 24-DNPE ImE 7}8) 37C #2485 FoA B3] A% BAstn T 4 <&
S8 Fo 22tk FAAEBA T\, Teol 8% #38d 5meE 254 Hrzistn 3 &%
Wztgh ¥ Tooll 24-DNPE A 1 E Egch dFEoA Aol d-LojA 30~4083
x)8+ % Spectrophotometer(V-560, Jasco Co., Japan) € ©}&3l 540nmoAd FJEE =
AgE hzde T2 39y vlelwl C FF8A(L-Ascorbic acid, Sigma, St. Louis, MO,
USA) dsids o 2ol 27std HFAHAE aA vgdl C FFE 78

Model Waters 474 (Waters Corp., Milford, MA, U.S.A)
Column 1 -Bondapak Cjs (3.9 X300mm)
Mobile phase 0. IM NaH;PO4 solution{vit. B;)
MeOH : 0.01M NaH;P0; = 35 : 65(vit. Bz)
Wavelength Excitation 375nm, Emission 450mm(vit. B;)
Excitation 445m, Emission 530mm(vit. B;)
Flow rate 0. 7o8/min(vit, B))

0.8mé/min{vit. B;)

Detector Fluorescence detector

Injection volume 10428
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gt §712 ¥ &3

AZZAY) olAsd BAHHYoz Bald F 1C.Pnductively Coupled Plasma)
Emission Spectro Analyzer(Jy 38 Plus ISA, Jobin Yvon, France) & o} &3l Na, Ca, P,
Fe, K, Mg9] &3& FHsAh 7171 A& A 247t2E Argon(£% 99.999%)el 5, &
$HE 03 1000mge T 7 U4 ICP 44 FELAL ZHFE 8431 AR
steen, 71719 B ZxA-E Table 3% 2o

o} FHE §3F &3

Folin-Dennis®8™¢ Al &3t &35 otadg 2Hstdck 100 43 AR Imo] 2545
60n¢E 7}st3, Folin-Ciocalteu’s reagent 5mfE Hrhal] 3027 92 A1 2 15meel 23 &
HUEE He EFEd AL2dM 24 wAE®  f 765molM FFE(Unikon
spectrometer 922A, kontron instruments)E £33l £AH Y FAEE gallic acid® o) &3}
o 2% AAZMH o 2RE mg/ml GAE(Gallic Acid Equivalent)2 #4ks} o},

o & 222y @3 24

HEFA At AAAG $9=24 o Tmgel AL AAS YL o}, of
o 85% olAlE 50mE rbstel ¥5 EHAA W VAP F 3G6-2 $71477]E AHE
s} At STl AFETL 85% oFAE 25mE sHata] 1087 SR oE Ao

| ozgch olMEde] AMER W wWx WE 2R T JAL ofHEN e
200mE @t ol 20mE EABUII] Hated W B2 50m ¥ 5% HAUEEF S0me
sbel fubsl £Fo] AWY F olsjE Aol dHE AE WEH F ophE sA 127
Aggch A ¥ FE(3t2)2 BYste o7lo] odolHZ 10mE et FEeE 2}
2 28 WEG F H23L P 5% FHUEFLY oMo 35 At ARY

258 24PAUEES $7 85AA 9B & 2dzgr] R BAE dyaz
Mol WA oo Gatm ool HZE la 100mT § S APgASE b AYS
de oH2g Wzdoz ste] A& 1mde ALESo] I 6425m D 660mol et ¥
2Rstm g Ao o8 £gS29 gBe T

ful b}
mlm

‘ 100 200 100
FHASH2(mg%) = C X X X
1000 20 S

C(FEE4 mg/l) 712X Az + 168XA,
S ¢ AANHRg)
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AAReIY oz w3 =  [CP(nductively Coupled Plasma) Emission Spectro
Analyzer(Jy 38 Plus ISA, Jobin Yvon, France) & ol&3lod As, Pb, Cd9] #&&& &4 3
[ AX PP T EAUS FAds 72 Z2AE Table 3.3 2o

4 & Hexavols 23
ZA o AstHq 13-8-1. F2AGAE MDA YUY (8) £ Ao Eavjo)sel we A

Fo) 424 @6 AT Uata AF TE IwAEFRH 4
Y@ 24 2w Table 110] YeRiRIT

£RYFe AT o1 @ol ANUeEZ AT dedch AR MFol F A4
ol obd maAel % ejol AU RE TS pastedt el (FA-EXAM $EHRE 49~97%
o we #3E Uehioy JA-W9.7%)9 SHA-H(B5%)7F WA £e &g Jehito

VSHEHRE 301~736%2 Uehted JA-Hsh SHARH AES AE TRe £713
3 27 e ke JEWD SAllA AzE A%k TAES d& AEHE 2o EoR ¢
2uch 4e g Jehdc

ol gae 82~283%2 MELS Aot 2A dehdEd £YYEY Im-KAEL
AstnE Aagel E@RT 2 e YD, 53 SHA-HAZES E71%o] 14%
QA wele] AEgtol 166%7F UEt 47 E AolE meAFAUT

ATl dRE Age] YEAZ olfaY7 B AYPFS RS £AF duych 1
A LAFDAES 423%23E £ A% #22 Ushidtd of AEY FUIL AEH
AT AZARENA LolRw AW FFo| 1%FFRE ok YR AMZAL T
ol oheh 9 RolN HrtE Awolatn FEH o)

2 AL 8~10%F Ueulol vaH ¥ YL wAch

SHE vol g Uygrel ErIgd A2 Aloldl #%¥ olzt yxm

£ H2e AY AFAl BAHAUNN WBUATH JA-We SHA-HAES 2% +8
3} spe EAHY UX %I, S5, AW, G G ol ¥ BRYEI ey

>

ox

g

N R
ped

o]»)l

%

X

uz



o] 4o 70%FZol d E7|7} ol FoiAA] g1 o] 2Bt MAFLS HAYER B
g AF 23] AZEIZE 8 ZHSHA ofFolzor ¥ Aoz uddHUG

ASLERATAMN RATFS BT F U NAST 3H YA E (Table 12)°
dehitch dudez od AEE Yehte dAZFE AF 2T $422 e
o] YuAEse] Z¢ A4y BAolA £¥EFo] W WYY JA-Ws SHA-H

AFAM FEstvtn Q5= Aol f, vlEUB, HEIRIB,, H|
Hilsg FEHYTLE HdYstqd ZAHsHAwd ols9 Add:
=y

(o]
&
BrC, 7712 % F &

Table 133 14} e

7h Aol &

Aol g ANAN LsEolq olgHoiNAE oy Aue BPay 2IL A

: ©2X 2F0 1 FLEJ $AHD A A2 HE

o Nolde e BAY AT WE oF 0% Aolds FFEL U o} Ao] A
F

A
f7b $EG Ade AF Pohe AL FL Hol¥we FUol Y5 UL v

=
Gl
ok
rr
o
B
4z
18
ok
o
ol
rlr
r~[m

A
»

H et By, BeE AWM E vl "od vegdolAtt REsAHYE ArY R ARG
T e ZYHA FEF dok g HEUCE A 222 LA

2 REFA AEY 2 42 F Yo SAH-AAFSE AT g AFTA vER B2
0.4~12mg/100g® ¥%& Yetdz, HER Bye o4 AlFoAM 05~139mg/100ge &2 &
YEt AT SA-AAF ] HEIR] Ble] ¥ & 6685mg/100go2 FA LK, Y&
HaolA 2 ol 1mg/100g] Aoz ol A7 AN i Fol7] Xoe H7t Ho
Aoz Bt HERCE AFatck dFsA 2EEH AAed, LA-DAFl 762.1mg
/100ge 2 53] Be FRFE YHetdllrh o] AFols thAnt A7lx £2o] 51% EUE
U AEFZER ostd dARA dAlvtels BERICH 14~18%H = &R AN vlE
NCE A7 Ao ¥R, SA-TAF A A5 dAlvtrt 55% & F ol e @

olft
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sl A Eo] ulelwl $hakol 373mg/100g o 2 vielW o] AFE A Hrbol olg oz Bz
t} SAL-AAE T ¥ 3F 28 wenlC S 2y ol M AEL §~B%AEE U
el Wt} (Table 12)

o #7134
FNAL AdM AATA, a20% 84, AG 4= FFE FAsed Fd3te
Aot YEES 4ue dirde AFL 600~4000mg/1keB =] &FE vedz, o

Aleb-Exst 299 YA AFsRo 49 B #FS Byt YEF o] EASA
EL o)FE o AT dARY tAlvte] YEF #Fol 554mg/100g(H R), 3100mg/100g
(B A)eg 53 o] F AFL dAvE F Y8E 37] WEoih Iy sxFie
HFEd & UEF 8§32 Hole oz ¥aiAd U

Zg, A, E, ZF, tadEeE dAHoZE 52 $ES HAdou AFvink AR A
golu 74 27 g FHFels o Zojrt AT

% % Zeals

durd oz ZedAly H¥ES HAerlE /IR AFERAY FAF0 bRz e 29
7h, ol gol WE MY, w Fol Jg SE:
ZHg, o}AdYE 2AZE, AxANRES A A F8E 2L AT U AE
Zass go] PHATN 250~1200mg% A £ $HBL YEWL. ol gE AL
3 2@ Q8 HxEoE= o 185 mg/ml, JEEFoA = 2 155 mg/mr7t o] Qon =
aellE ok 173 mg/me, Abtd ZrlelE 120 my/mest o1 AiAT ojg BuE we &
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AETHY A ik 4% 2d vae RAYEHR oA FAME 1.5mg/kgel st
BAAFAME 03mg/kgoldte FAHUD, FE5 3
WE 10mg/ke s EAsiM e A= ed, ol AFo] Ay
Mae AE RN 2253 gkond G SA-AS LA-DAE
EoM o 01~04ppmABEZF HBE2HEUD, A=EF FS AME B i
o] H&EUoY ol AF EF 10ppme 2H3A ¥ doldenz FI35d W 24

& ewstx @olx #©HAOZ ey,
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g #se¥2ulols P § 924 #%(Table. 15)

Agel dolud E7]e 22Me F2 222UR, S 92434 dan AT F2A
of @A o YSho) Aol Ago| &KW AR HAYR arlo] wauF o] Lo

£90l2oz g 2 HeFauolcE YUY NFo Mo 4B INEe
2g ZAAss HEst 8 4 U of" ATo| o AP N U Ao] ofyd Al
sgae] AL YARE AS, A MASe] MPUHE stHE 2A AW e

A ¥ ZAdenn 42T 4 U7 WEolt AN P24s} Hew

2 MEA WHBEE 3 AF AMe E 2BEF FojAA foh A
E3Ho] w2w A%49 so¥avlolsst WEGPATAE 120me/100g0] 4 - 30.0ng
/100go) 8, 2stat7t2AE 30mg/100g0) 4 - 300mg/100gol 32 Aol T, HEE IR A
Z 2 ISR AES A%2 $AVE0nw/100gol 402 FAH YL '

£ 422 %2 4vud N-WASL AW oM AZES AL BZARSY JA
-WE AFol EAIE 424 A 132mg/100g8 th AL 62.76mg/100g o2 Vel T

ZF Al ¥X2ulol=+ ¢ 004~03mg/100gHEE ZE AZoA Yy AL 3RS 2k A)
N Roz BANY.
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Table 1. $-2jvet 4FF A #3E A52: F+

HE Y RA.

AT w
%% ‘3‘1‘%9}@ 7}%&‘% %}%3}7}%"] = Iﬂ }A);}:y}%.ﬁ‘&l&%
} sln 3 a 3 -
35 (=) (fdxyh) (L)
288 AYE A7 | 28 AU AR | 28 AdE AR
(1) 44 2 olul, o317} glel | 2 olul, o217t gol | 1 olul, |37} gl
of ¥tr}. ofRtct. ofiTt.
8.00]3Hctigt o4, =l 8.00]3H iyt ¥4, = 8.00]3H(Tiat A4, =
(2) (%) o|AEA},  AARA | olAEA, dALA| ol2EAN,  dAUA
AZL A yic}.) A2 A &jict.) HEL A yich.)
(3) % 484 1200} 4} 300} 4} 600] At
(mg/100g) (2 240014) (Y- 600144) (J-2 120014})
N 8000] A4+
(4) 2 (og/1008) ' (@ 1,600004) '
(5) YAlZARs Hqlx]ojof Rl - -
6) T UZIAY e - -
(7) 3R 2ujol= . .
(mg/100g) 30. 0o} 3} 30. 0o} 3} -
8) oA 2. 1],
(Superoxide 4000} A} - -
dismutase) {unit/g)
(9) BlEAA 3‘%3301*1%3 ol f‘}éﬂﬂﬂié o ¥ 3%5101*1%:— opd

{10) tiAF

gdo]oloitt.

&3 olojoliich

S/ 0] ojofRict.

1) A

Agstoior Ak (F
A, RAAAF B
th & Aoy
< AHejgich)

Al ok =

Hystoiol  Frh (F
A, AdAFA W
gojges A
2 ¢ &t.)

AHystejor ek (F

A, ZBAAFe ¥y
th ® ey A
2 A2yt )
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Table. 11. A5 HA wvldts AZ2FFAF] IUJE 2423} AFE A
E71€ &t v

BB A& 4] 2k 8 ehElE ol =g =
(%) {%) (%) (%) {%)
BRAgAE  JA-Y HF13E - 11.0 12.0 1.0 -
A&7 9.7 50.7 28.3 2.5 8.8
IoA}-K ) g - 56.9 18.9 2.7 6.8
A& 4.9 73.6 17.0 1.4 3.1
dutgtdE SsapA #2713k - 650 180 1o T s
A& 7.3 56.9 22.8 4.2 8.8
HrE U LA}-D 2713t - 30.1- 5.9 48.0 -
7NN E A2k 68 301 8.2 423 126
S w513 - S R — g o
&3k 5.9 59.0 14.3 1.0 19.8
S e o g D
A& 8.5 61.8 16.6 2.6 10.5
Table. 12. A} F oA Wojsis A28 74T o2 =449,
Mz &3 a4 2 e
{CFU/g) (A3 d7/8)
13X R
AFHENE  JAK 2.8x10" 222
luAt-K 222 2z
ol wpupalE SA}-A 2as sz
= 1 -
HEF R LARD 28z 2h2
71l EAE
S4-T 232 212
SHAH-H 2.0x10° A
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Table. 13. Al F A Bojsts F2FFAF Holdw 2 ve 33

Az AEH o] b 8)E}lTl B, HIE}R] B, vlE}R). C
(%) (mg/100g) (mg/100g) (mg/100g)
2 0rod AV AL -
HRAENE  JAHW 28.1 0.9 13.4 8.1
InAt-K 13.6 0.3 0.5 5.3
13X -
gupnE SAA 37.6 668.5 12.7 171.8
X = ] -
HEF % LAH-D 33.4 1.2 2.0 762.1
ZIElZFEA &
SA-T 29.5 0.4 13.9 373.0
SHAL-H 30.3 0.8 9.7 25.3

Table. 14. A1 F A HAujsles EL2FF4E52 F713 2 Phenolic Compounds
=348,

Az AHE3 UEE s | ZE oiad F
(Na)  (Ca)  (P) (P) (K) #(Mg) ZeldE
(mg/kg, (mg/kg) (mg/kg) (mg/kg, (mg/kg) (mg/kg) (mgx)

2ot Al I W
AN E  JAHW 4216.2 13118.€ 6252.5 516.9 19253 € 1899.3 280.2

IoA}-K 2365.7 1095.2 1777.4 150.2 7009.6 601.4 256.0
13 -
Yt g SAA 649.8 14238.7 3029.1 314.8 18705.% 3643.3 1284.0
1 -
R LAH-D 14693.€ 3856.1 1090.6 772.9 24801.% 2955.8 294.8
ZIEIZ}Z A F
SAHT 20743.415859.C 9648.1 129.0 41064.7 4215.0 840, 4
SHA}-H

1155.2 9701.4 3184.9 150.6 31338.Z 2361.5 1238.8

~ 167 —



Table. 15. AF A Hojats

AS2YHNEY FFS ¥ 23234

HzY A E% Bl A (As) 4(Pb) 7= &(Cd)
{ppm) {ppm) {ppe)
MEGENE JAE N.D 0.385 0.033
InAH-K N.D 0.069 0.013
dutstnE SAHA N.D N.D 0.063
BHEF % LAR-D N.D N.D 0.153
ZIEpV BN E
SAR-T N.D 0.265 0.187
SHAR-H N.D 0.102 0.057
Table. 16. AlFAA Aot Q2L FAFY FHexX2uols @ FHASL: FF
&4 A3,
HzZY A5 X 2uloj= 3 2229
(mg/100g) (mgx)
HRaANE JAW 0.056 62.76
loAh-K 0.053 85.34
1.3L -
guting sabA 0.102 133.68
= Y -
HEF W LAR-D 0.272 154, 37
Z1EPZEA E
SAR-T 0,041 60. 41
SHA}-H 0. 060 128.31
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Part V. $A7AE 4579 F45% Ades 2y 23 A7
A 1% NeE

HZ AZRZAE F AAS /HBAE € 279d 53 2L FAANESS & FUH
S AAYUERMS o &% W2 AviASdA B dido] S Tk Y
Yt M ARol§ 732 o] 144%, 2F L o) 239% § HA AZFBEAF Al A
40% ol4tel FHeS AT Qon ol AES $£3F% FAY Fristn Uk

2qu ol HAAESL eicosapentaencic acid (EPA)®} docosahexaenoic acid

(DHA) 5 20 Alg9] ot BEaAae go &fstn ol7] Wl s 2dgsed A
==
)

Ha Qo o) s HdEse ¢ 9 BYEARNFYe fusted FoE 48

EAAE, 281 FAYeRE H2e 4Rse F4ag®

TR 9 AFAste HAsE Fejo) AL FA AP o PASG FFAE A
A triglyceridestel ¥Hgol osiA & HAStEA £47t HrlgozM A stE
hydroperoxy %2 #itiz d4c2 2e AZad?. 219 Fasgege 43 =g o
7b st HgEx 23 A4 g ole A Ee] uie BAAE: x7] At oA
oA 2aF Ats} BB YT %7l wWEelv, FEHME polyenoic esterd] FLF 2x A3t
Ao t}t?  AE 8 Zoto] linolenic acid® ZA$E 23 A3 A2 2 xhydroperoxy
cyclic peroxide7t Mo 2 &Asly= vl EPAY DHAE 271842 RE 349 23
#4438 Aol hydroperoxide 4R T Boin ¥nHAch X MM linoleated]
9 A8l 8¢ hydroperoxideolth, 18y EPAY DHASH 2& thrp B X gA]¥te]
zo AAHE L 2349 dihydroperoxide® 2L 24 23 AR 2o h

T2 Fo TS AL AFAsY wpAY} dA R DA MRS W FAHH
o A 2 Fo TEA S AT HITHA, Aes A AFAs # As
8 Folx dojd = Uk KA WA mono-, diglyceride®d] AT HEstA FAl X
27F L AFoln, nRatel AANEL ¥HE A EAe A =& PYgs F
o zHEAtste] ARE veEg FE At Hast Fo Adste AFAA Favt A Fsy
dolve oz vm Ik £ AZY ¥EFAAAE ATate AR,

[

- 169 ~



Hom $'%e <2 Aetd A€o ¥4 £34g) g AT g4 Aas ARz
e 2EFAN 2¥S vidda st

Az SYAHBE AHEE Z S 30% oldte 3o FuF =7t 50%
ojgt d AL AR, 53 Ao EAHG 22 L P&d ¥ F o ¥ JtxA
TR, 2du HF AFE Az o Bydtoo}l gt Pt

Cho 5'%Ve] AFASL A& WM Yo A5A87E dojud ojfef Abzo] g
$x7t F7tet7] "WEd ofF wME £52 Azt JYgEda . ole AHAAR 7 F
AEF T EPA%t DHA: ¢2ddAME FE713te] ofF Folx e z54tslrt Ay,
FE7IZt olF ik FF4HL ethyl linoleate Bt} 2tz 52 v P 85 u) wa HA Ass
T oz ¢eA Ad. ol Zo] FAAFS Eel - gy P gLty Wz E
glo] 2% HE2 AHLHD Yt DER A5t P29 @ = 95 526l ol
o]Fojz 1 Ut

o] 2L FAAFTIY BAFE A7 AF Agoz e sFHBYAR
(hazard analysis critical control point, HACCP)9 =< H¢to] ul & ety HACCP
Axe ¢4 AFLge YADAAAN ARtd Az - 71, BE /58 F3ld AFTAHe
2 287t AHAE o 7AX & GANAM 2AY 27 e ddsdo dis =4l
T4y, 4 Asiadol U BAAAE vlAstd Aoz A - BAFgoz Mg AEY
QA AWA rE oy} FAe HEL dustnz st AMAHY el e g
B g o] wale GMP (good manufacturing practice) 84 % faiZ o d&f AF
st dd FAFYE (pH, =, A )& Tt FYste Loz, Aakd A Fo)
vzt Al Azt AE AT o8& F e ALAD @A At

d

Ol
K
2
x
e
e
N
%
b

r

getd g AFAME THM ABHD Qe AFRE4F F SAAEDY FAL =
At o] AESY YEY MR R B, AXIH R F5HY S04 24Y £ AL 9
F e

H2g BH%D 2 Asaddl We Faudue 4Asd AYNos Bely
HACCP £9 % #¥¢ A% 712488 43
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A 27 A5 R O

A 18 243 =

B2 Aol AL FAAFEL FWdM /F FA AR HEHEF (15F) R &F
2d AF 6F)¢ AP TUsA ARSI

w5 Ago] AR 3 2 uabel methyl ester, polymer stansard?! polystyrene, squalene 2
cholesterol 59 E#E3 52 Sigmart (St. Louis, MO, USA) A E & &z FYsld A4
&k,

2 9 ALEE BE A9k HPLCH T EFALE AHgad

A 22 Ud

1. o]5}etd g+ 534

2tz AAlolg ¥ 272 AFL ojga g4 AEFI¥H AocsET wa &
Astdr, = Aol {ol A (acid value, AV)H #4328k (peroxide value, POV)% A

EEA (A 7 99AEY L QRAEAEE 49 A2 Q) s2d Al By 2Psn
22=¢g (iodine value, IV)2 AOCS Cd 1-25 (Wijs method), N AT & (anisidine value,
AnV)& Cd 18 -90 of we} ZAsEY. =F 2FLd HF9 Ay 1 HAHREsge A
Aoy fot TYsi, Re=ge AEFTA (M7 dUAFEY 1. LG EAYY 9 AP Q) s
3 AY 8223 Aojari]d met HAs %

2 AP 24 R 27%As I

Aol 7PEAE F9 eicosapentaenocic acid (EPA)®  docosahexaenoic acid
{DHA)?] & FID7F 2atg pas chromatograph (GC, model 5830 Hewlett-Packard,
USA)Z AZFFTAY [al 7. 98y L 488 4 AF @) APt v 2
g - A% stdc @By & HP-FFAP capillary column (0.32 mm LD X 25 mm length
052 mm film thickness, Hewlett - Packard, USA)S Atg3igen, £4 Z2H2 8% oven
€% 230C, injector &% 230TC, detector % 250CE 3t A2 E 27142 AH&3)
o 3 mi/minel f% 28 8% AFed, of o split ratiox 45 : 1= 3. 2t Agate
FRLS B&E A4l methyl estere] MR E A7ty vlwate #yQledn, 7z Hze] WA
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2 717ld) dZ29 HEA (3390A, Hewlett-Packard, USA)d] 93l Fatdtt. 2 xubal
e F Aurabel did A wERES2 Jeltygoern, EPA ¥ DHAS @& g
Ao & F3tF .

B

N Area 2z £ hexane? mis
o oy — ! sp! 5 he e
EPA & DHA(%)= Conc. qqx Area, X S le2] ~— X100

U 2fdd e

A2F ¢ e FID7} #2¢ gas chromatograph (GC, model 5890 Hewlett-Packard,
Usa)z AFFAel wat AR, Ao AHLE BUE 30% OV-17 SE-30 (3
mm LD X 2 m length) g IZ2RE2 W (AW/DMCS) 100~120 mesholl Z&3F RAE A}
£3lgd. BN 2HOZE oven 2% 295TC, injector 2% 320C, detector €% 330C =2
dRor, A4E SWIIAE 40 m/min® fF&02 £EAAY. 2FL FHE FF
F9 HFE AN vluste st AFL AZetEa P JEld FIg UG
detectore} 2 E ZAFEA WdE T2 (HP - 3365 series M, USA)d o3 W& E
ol wet #3& T3Pt

334 % 34 HEEY £

AR 72 F FA ¢ I FFE9 = silica-gel column chromatographyell ¢) &
AOAC (Association of Official Analytical Chemists International) ¥ (25)q] wgton o)
A 2EE 34 R 83 AYES AT EY HYgd ARt

o

E:f

4. A E] T AF

Al F9 AFAAPEI FEA £ay 2 AFE  high performance liquid
chromatography (HPLC)oll 9J3tict.  Al&%& tetrahydrofuran (THF) &vujol] 3o 0.2%
(w/v) €48 vtgo] 7 % 20 € 3 &l HPLC (Waters, model 600, USA)ol| XA F3&
gt o of HAHL styrene-divinylbenzene2. 2 %2 ¥ GPC column (300 mm length X
7.5 mm LD, Waters, USA) styragel HR 2 (500A, particle size 5 ym)¢} styragel HR 1 (100
A, particle size 5 m)-€& AHAZ AZsd A1 L3H o, detector= Waters model 410
differential refractometer® Al&3tATH o|F4d oz AlL3 THF= #HAstEe HA4L 3
23 371 YA 0.03% BHT (butylated hydroxytoluene)7} $598 ZAE A8 €712
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% Agsged, #4& 1 nt/minZ st

FEAe #BAe FFEAY oFE A viRsd FAstAon, BEFESHEE Sigma
Ab (St. Louis, MO, USA)2 88 F+3 polystyrene standards (MW 3700, MW 2165)%}
triolein, diolein, monostearin & oleic acid® Al& &gt S HFL A2 ofE 1o
vety 3139 BAHE detectorst dAE HFEH WAY HE T2 (Autochro-GPC,
Young-Lin Scientific Co, Korea)oll 2|} Al4tsted |AAHE T %2 e

D

5. AsiEA 2 Fouyd A4

a

AAAGF HFAE L 279 AzxgA di A5 € Ax3HE ANEHE fs
o 1570 GA da FE E S
5 BEd dd FHHo2 AAsig.

AAEAL AF Aol HFxulel ol27|7hA 2 DANA Y Bt Ae vl
Zolu A&l wA FAE Ayl HsA AAse el YEAAe H4FLE ALY
Z, ZAAx, edegAAe EA 2 o 9 oprEr] 42 Ast AxTHL A
o e nAPstd AUt oFA BAY HEHAY, A ¢ A AHE F
23 3 Follx ZaAelA (critical control point)& ZAst=td ol Fig. 1AM B2& 23
2ol YHEME (decision tree)E °1&3td AA3 AL FodAPL Faxd =t CCP
1 & CCP 22 Y% & dted, CCP 12 disE Al SdAAZ 7t 38L& €38
o CCP 2& &AAAS A Zax¢ Fodd AL &3 = AE A 247 7ts

rr

HEZAE ANSGATG® T 53 A

oft’

ol
-

& FAL 2HADBTB gyl M TR AAEA ¥m RE FaRFAHE CCPR U
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Q.1) Do control measures exit at this step or subsequent step for the identified hazard ?

! ! T
Yes No Modify step, process or product
! i
If a control measure at this —  Yes

step is necessary for safety?
!
No — not a CCP — Finished
Q.2) Does this step eliminate or reduce the likely occurrence

of a hazard to an acceptable level ? Yes
[

-

No
{
Q.3) Could contamination with identified hazard(s) occur in
excess of acceptable level(s) or could these increase to

unacceptable level(s) ?

! !
Yes No — not a CCP — Finished
!

Q.4) Will a subsequent step eliminate identified hazard(s) or

reduce likely occurrence to an acceptable level ?

! !
Yes No CCp
!

not a CCP  — Finished

Fig. 1. Decision trees of critical control points.
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A 3G 2% R nFd

A 18 AAAF A E € 272 AFY o5

Fueld BT JE 1559 AAAS AFHEY 2 A ogeH P, & A, 3
A8, AUADR R 227 BAY ARE Table 13 2ok

NEFTAN FAF AAS AFAFS AL 10018 (B, AW, RS AN BS
=50 olshz Hatn ded, AR 15%0 ZF o] 712 APstgth. FNHBHE 15
stz FAHT Aed 154 AR F 10748 AFL 71F AR 5H AFL 7
g zsgn. 2 3 HAshEgko] 20014 ATl 17h, 30014 AFol 27H, 50014
AEol 1AR LT, s 10001422 oh$ Egch olsh @ol AAL BF s1Fol M
oy THastEzlol Z1Eol BAYE Aol Ax AL AMAF ABFLS Az L KEHH
Z s d o AAnTE A5G st WAL sbsyol FRE USL TH F
£ Aol

dyARge S AEFAlE 1F0] oy BRI tdAE fANE) HAYEE
el AE2 Bol olg#dx Aok 15% Agel dUAage 13~89 HAgen, #y
sEgkol £%Y AZAN HUAYRE £8 ERch LS 15F9 AR} 175~237
HoZ ol Eon, dREE KT ASAT 9SS FASA Bk

@R, ABHE 63 27¢d AFo) e 0By Y5 £ FE Table 29

AN

2

P

I3 AR 2F2A AT g 10082 A& Uded AFE 6Fo BF 0
7120 At es, 15082 FASHT U A4 EG HA] AE 6F0] 25 AN A
et

ojael AE Bol AF A AFL AAAF /HF3HFAN vl Ax R FF T T E
ol o AABhE TSt o WA dojd shsAol A S 123

gH o= HEFHAAN LB Fol daiNY ZAHEA Hol Jeon, 2 7EL 36

o
kA

3o

A
T

0~38000ch 2 AYolM 2D g AFHY Ao 6% ANEI 240~34622 )¢
stk BT gA 2e #52 Yool Az 2 $E7% F oA A} Aa

A 24 EPA, DHA 2 squalene &%
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AFHE 15F9 FAol« 713AFE T EPA ¥ DHA .38 GC2 R ZAale
ZAAFol LFAC 2 FFE IANE WES vad AE Table 33 2.

AEFERM EPA % DHA® @32 120% o4~ 300% vi¢tez FAstz ded 15
F AN87F ZF o 7Fd s U AxAdAI B FA A 2
dZe vna B 23 ZHE 3ol HUlE ol B4 v AFL 3Fo|Yon,
A vlEHE R 3FoIU, HVQ ¥AHN ZHTH) dAHE R 9Fo|U

BBEZHFL A7 BAM AFHALIE €& F HARZo] aRgg. o] o FH
TR 71E9] HRAE AFE APty §AARLE A, AZRGAY BAHYEYL
IR E HAsl x4 248 Fart Ao

EE, AAof ThEAFS ANS §AFS PAMY A Table 49 2t ol AES
ol stearic acid®t oleic acid’7t EPAY DHAEZ Al9stne 713 Bol &
2 Yetged ot Shukla 5979 A} fAstgch.

et Az EE FFIDACNAM Asrt APEAtd FEAE EAY Aol o5 FiA
o cross-linked ¥ WA GLCZ &4e] =z Fed. iy aEF S EPAS DHAS
PR
A, ABEHE 639 2F¢d AF
| 2R o S BAG W&
THAMN 2FLA AF FolM £2FLA AF Fo| 2FFA Fake 98% o), &
7 HEAE T 2FLY FFE 60% ol ~98% nvez FHsm e 6749
AFol ZF o] 7]Fd Hiadct. ad AMzAAEC] EIIF FFY AR A
FE v & An 4G Fdo]l Frld o FAE vgHE YEL 5Fo|Yon,
o vlEHE R 1Tl

£FL/ AFE AAAF vhAstAR FA7IBAM MFHAIE L& F PAIY Zo| =
FEY wdAM, olE AMEF daME AzAAY BAGENELY AAARE FAHE A}
24 "art AU

Jo
M
32
rir
po)
jo

FTET #Zadudn vy

ol

ol

i
e

A3et Az

p

o of
to,
>
4
4
e
o
oft
il
%)
O
fu
o
of
ek

bl

i
[

}

1>
o1

a2
e

A 32 FAHAYE L A FEE

ABe 1559 BAolf JtFAE 3 IdABEY vy 3U2 YIS e 2
e Table 67 2ot I4RVE FFS 295~146% FANALT, 5% olve AL |
A A, 5~10% BAel He 9 AE, 10% ol BHEY A= 5 AFolU Hioh

FHEYEL 4tsl %9k ofYzt hydrolytic degradationo] g MR E A Fslsd ol:=

oot

I
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ML
2

o2 glycerides} AWite T ataly] w 2ol

8tH HPSECel 9l Atstd Z¢89 d3Fg A3y sl EF8A2RE 22
2L Fig. 29 2od, Ay gFEFY AHAoR 713AEF (A8 B-2)9 HPSE
chromatogram< Fig. 3 2 49 2t} Fig. 4914 B uwiel o] AFSdA FAdatz
monoglyceride7t 2AHAE ot Aed A Y FA a2 AEPAdE RS o9
g2 =g 2E AEANAM triglyceride ol AL BAHNUC} ol g nEaF At
A FEAe dEFAY 2HTAY 2 dXYo g 4HE F= dod P& 37
Mol zFA s sl A" F5 ok £ nEzF A FHAE W&} Fol
= ANE £ Jded, ot 943 Ay Y& Aavt F3E £ U] dEeln. wEA
A5Aste WE WlME dojds ony, 53] EPASH DHASH 2& trt £X3 x4t
& ethyl linolenate H.th 528 2 858} ztzt we] AAE FFoz Ase 343 A9
g F Agie?,

2 A7 A ABAZTAM 423 g 43ty FFA ALY RS FH dEFRAE
Argstedol st A& 3] Mo YERAY R Pest FHAMNY dAF TH B
7h Wode e Fa ok EF ALFEINY T I Qe A4FR Hes Fof A
2 FERAH T EZo AU 4P§ v Aoz FA¥ Fert U

sgdH, ABHE 659 272 AF T FHAGEH HHY FRES MG FHe
Table 73 Zch ZA43TE 32 032~306%2 HAo]Foll Hlsh Fdct Fig. 5 A
gt o] AU AFANE Ay FgBol Y LALA ghon, triglycerides] E A
' 272 o9 g2 AAARI FRHH AT S TAHED.

1<)
-

Lo

®

AN

lo

A 48 AHed 24 R FedAF 2A

AH2AL BAY] A AT AsBANES AZFR AE, ANDALY Het 2
3g Edz F4RD ANLASS ZAEI A SA FAAE ARV Auste o
A 988 /AT Wasetd AR Ve AT PR AZTYEES B4sUo
o, 7247 Fig. 6 ¥ Fig. 7% 2t 24l Aldadse AR AZFPE2 Yrol 4
2o, getd, 2Yatd 2oz FRaQL.

A AASZRE BAMSE ANLAL Table 83 2t

= QaolM AHaAL WAFE, gk £ HAEU 371 lBEY Folh o)k
setete] B¢ AA s ¢ 27U YRS PR £ AEHT U} WFLE T
Jer 2% PHAY L= L ST B g AN 2o vewch oF AR

—-177 -

¥



JAEL YA AHF HAF §& T3t 7124 oY ZF¢ HFAA
U, 30% BEe dAle SELA ZIFHE dANM - B 3
948 R AEAY T WBTEY 29 2 ol8EY kel de ReE vERTH

AzxFAEE Y’ ¥4 ZAE Table 9 € Table 107 2t ¢4 I8 E HAs:
dAst FAARFE ZHA 2 Y&t JAE FEsHH AU

WBE 713 - BAste 33 T LA e dAdAdARZE i FASYESF, soap
stock, € WE] BRIMSAEH trans ALY A, A SR Fotg §50129 &
% 754 5ol AU,

g FAANA g AL F Al ded, FHLPFAdE ofFd A oA

d)
(A1)

o AgH Al QA4S AFRSHAl Sledl, oA IFY steAdol U

2z Fadde 48 KRS AASY] A FAJUHEFS Husted], o
) FA8 U E &3 soap stocko] FFE stsAdol Ut

FAERAL @x43 @ AHAA AEE A4 FAFUEEF, T2 32 soap stockS Al

A7l AN ANsE BFH)AY, o) Fo] o YA fHs AAYA @1 FRY 7
e ZAZAHAME BAUEES A st BAL AYEH o BYUE =3 BFY I}

C ol4de meoM AAEsd, olef mgo g o] FAstrt AsA
trans A¥ato]l 42 VY sbgAdol Ak 3 Trans Awate]l "% cholesterol ¥ g
F7H0A AL 23 steAol dttm 213 o, JFME trans A
watel fafel g A7 M5t gol Ha o] drldAN HaiAatE Fotx e,
olgigt T E A Foll AX AR o|FsA Hed, 22E T Fol Al WL E
g8l AAYL 5+ k. o] o Ao ARsEo] FAHH HdsE ol S Mol
Boo, £33 B3 WeldA F&olRo] £51 stsAol ot
oz & AA FHES vl A{KEL Hesic A FIFEG YUY F
ST 98 E Adss dAE A fod dREE £YHAM A8En e Ao A F



= ddd @ B¢ ARoIA Agd AAB el F7HY Aol Aok

uRde T W& + AL WAZ, 37 3 AT S 4@ QYo UAE
27 FUETERTFR0l YEMNoG FMEEATFE ASE WFTI wis AN}
HAw 24N HAE £ S aQozE daste WS FY AU ANE

o Z74% £ 5 ou, satig FRAI&Y selA o]FolAn e RE AL A

d)
5

-

zA9 A$E E87] S JAARZEE n42 29, 53 RYETH YATEYTE
o % 2@oE ol JIAE ARGA AREHA FAUL A2 Rl 2F 24 2 F
Az $EHe edel shsstth w¢ setd aoz Aée A ShBAXZ Atashel
Bxol @ Azn FAsBel 248 5 4 Asd, B AT DAL dol o) Fof
AAD EGE ga Q) Aoz A% FEY £ e Aol A

Az AT 2HEY LE R FE, A2 B ne 4z, FustEns 3 9
AAxz debko dud A Yee) A o 547 AR AZ (23~25T, 30% RH)
o} mu ol o 0% HE HEE & F 1 F¥ol 9~10% WFJ HEF v=Ed)

¢

>

HEAZES WEEo A A9 o 4827 FEP2 A dou, A 30% %

o BAF N 25T AN BT AT

g4E AES 24 285t ASuOE WAL FHHD UeAE BASE Qo
A A3 Ushdt. maA 2@ 2§50 JEHA A F4o Yol

on 2HAY &5 P FEded 9@ Vg, FAsTyel Fvh, =¥ Wee A% 5

of elg AFel WA Sol 2P sl Ach
FAAES WEs A FEANE 25 L FEBATL ol FojHol B0, RBVAF A

A8 #ok s} of& SelyatdlME o] FAgol tiE AT el gloiM Axst sk A
o] Al§¥ Roz HY

o)z A zAlE YAl TefA FedAHE ZAsACD FouAYE AHZA=
(dicision tree)& ol &3t AR P ond, 1 A3E Table 11 R 129 24

zgo#a)A (critical control point, CCP)22 Z2Ag FAHLE AAMARE Aidse A9
AeE F4, 24 2HFAH Tol Ad=HAG. FHATHEY Fe

led

pjn
4

soap stock 59 #FE

A7 A groh E¢ TATHA Yt
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2HE AN wans AP¥e 4ol e, ot meol oA olgAss Yol Ho
2 Bt Trans Agato] BRERFHZo| Beldths ATSo LEHD You, 94
M tans AArel HBol AP ZAF BesA o|Fo Am goy el 7
£ okd A=A FA dolN FauPoz Astun

be Bedas FRoMe FdAYosE BY ¥ $FUAE »HUE ex 2 &

S So WAz A AETY 43 Mg AR 37 L A%xgol AW Ye
o ¥¥ 59 sbs4el e Aoz v

dA T ol FoVAYE 4 AZYAS AZTFAH 28 © BeARA So gy 2
A FE A, o 248 5 A gy ZHY FaVAHE RE At HEA7
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Table 1. Physicochemical characteristics of encapsulated fish oil products

Peroxide

s gae vae  Msane pie B A
(mea/Kg)

S-1 0.34 8.17 17.65 216.0 99.04.15

I-1° 167 21.98 16.32 192.8 98.06.26

1-2° 1.75(1.19)  835(2351)  1088(7.19)  1823(1996)  99.04.07

P-1 0.21 5.14 2261 2376 98.10.07

o-1° 061 705 33.05 1987 99.05.20

H-1 0.22 10.38 13.14 2325 99.01.26

H-2° 0.38(091)  822(1238) 1380(18.16) 2105(2253)  99.0312  97. 3.8
K-1 NA0.75)  9.19(1321)  1884(27.98) 1752(190.2)  98.12.23 ~

M-1 0.45 771 19.32 195.0 99.0204  97.6. 10
G-1 0.43 5357 40.05 179.9 98.01.19

G-2 052 30.64 20.71 201.7 98.01.18

B-1 NA® 33.83 58.47 196.8 97.06.21

B-2 0.45 1139 89.27 186.6 98.08.05

0-1 0.43 369 20.11 202.0 20.02.28

Q-1° 053 3.39 30.71 196.0 98.05.31

a Contained wax or lecithin.
b Not analyzed.

Figures in the parenthesis were values for oil extracted from sample.
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Table 2. Physicochemical characteristics of encapsulated squalene products

i Peroxide L L
Acid Anisidine . Expiration Analyzed
Products Value Iodine Value
Value value date date
{meq/Kg)
K 0.113 5.78 11.75 3458 98.12.22
B-1 0.258 2.17 23.80 340.7 99.08.01
B-2 0.236 9.45 21.05 308.8 99.03.07 97. 6. 21
P 0.364 7.85 2.03 3339 99.02.26 97. 9. 26
H? NA® NA(1.52) 29.68(11.06) 246.0(241.6) 98.11.20
S 0.151 1.90 5412 299.9 99.08.24

a Contained wax or lecithin.

b Not analyzed.

Figures in the parenthesis were values for oil extracted from sample.
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Table 3. Claimed and experimental contents of EPA and DHA in encapsulated

fish oil products (%)

EPA and DHA levels
(manufacturers’ claim)

EPA and DHA levels
(determined by GLC)

Products

EPA DHA EPA DHA
S-1 25~30 27.1
I-1 18 12 16.2 | 106
-2 18 12 150 11.6
P-1 25< 12< 287 136
pP-2 27< 26.6
H-1 125< 126
H-2 18 12 189 127
K-1 18 12 19.3 135
M-1 18 12 17.2 117
G-1 18 12 10.2 6.5
G-2 5 28 49 272
B-1 18 12 17 11.3
B-2 18 12 17.8 117
0O-1 18 12 176 10.7
Q-1 18 12 18.0 144
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Table 4. Fatty acid composition of encapsulated fish oil products (%)

Fatty acid S-1 I-1 I-2 P-1 0-1 H-1 H-2 K-1
14:0 3.32 7.59 7.56 6.55 312 763 6.63 6.73
16:0 17.84 051 18.71 10.13 15.60 19.28 1874 20.22
16:1n-7 5.94 18.40 9.56 893 6.77 10.14 3.97 7.98
18:0 4.52 9.04 7.43 439 3.46 546 763 5.69
18:1n-9 18.31 15.80 15.94 12.49 23.31 12.55 12.11 18.01
18:2n-6 1.95 292 2.80 1.75 1.79 3.00 10.03 5.62
18:3n-6 1.88 1.84 1.98 365 319 242 2.11 2.08
20:0 2.25 15 1.31 1.90 2.68 1.22 1.08 1.15
20:5n-3 6.67 15.84 15.39 29.19 9.04 22.23 18.81 18.42
22:5n-3 1.49 2.30 293 348 2.00 2.06 2.02 2.00
22:6n-3 2735 10.38 12.38 14.53 27.03 13.01 11.87 12.09
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Fatty acid M-1 G-1 G-2 B-1 B-2 O-1 Q-1
14:0 8.30 232 386 797 7.00 879 83
16:0 18.05 16.40 2284 1891 18.39 20.11 18.82
16:1n-7 10.24 478 705 10.12 872 1088 9.97
180 6.10 7.84 5.89 6.10 341 572 5.94
18:In-9 16.87 18.98 18.19 17.34 17.34 16.70 17.12
18:2n-6 295 2.40 1.89 1.82 8.86 159 1.35
18:3n-6 2.16 202 1.05 2.23 2.15 2.35 2.04
20:0 1.30 10.46 2.00 104 1.08 1.30 1.53
20:5n-3 17.82 1135 5.06 17.10 18.10 18.24 18.05
22:5n~3 2.59 153 1.24 274 258 241 267
22:6n-3 12.12 7.08 21.52 11.35 11.98 10.77 14.18
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Table 5. Claimed and experimental contents of squalene in encapsulated squalene

products (%)

Products Manufacturers’ claim Determined by GLC
K 100 98.9
B-1 979 96.5
B-2 91 87.8
I 80 799
H? 65 62.1
S 100 98.4

a Contained wax or lecithin.
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Table 6. Contents of polar compounds and polymeric materials in encapsulated

fish oil products (%)

Polar
Products Dimer TG TG DG MG FFA
Compounds

S-1 2.13 1.61 96.93 ND? 0.77 099
I-1 7.82 1.33 96.02 ND 1.50 1.16
[-2 9.43(8.16) 1.00 96.74 ND 1.73 0.53
P-1 725 0.93 §7.24 ND 1.79 0.05
O-1 5.79 0.47 97.40 ND 1.68 0.45
H-1 2.95 0.60 97.57 ND 1.71 0.11
H-2 14.6(4.99) 0.44 96.38 ND 299 0.19
K-1 11.2(7.33) 0.94 97.33 ND 1.55 0.19
M-1 8.11 0.97 89.21 ND 8.98 0.84
G-1 9.35 2.08 95.45 ND 1.81 1.73
G-2 871 0.93 93.95 ND 1.23 077
B-1 10.7 1.41 96.01 ND 1.79 0.79
B-2 15.7 4.60 93.45 ND 1.59 ND
0-1 6.21 0.28 99.07 ND ND 0.66
Q-1 748 0.17 99.20 ND ND 064

a Not detected.

Figures in the parenthesis were value for oil extracted from sample.
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Fig. 3. High performance size exclusion chromatography of lipid standards. Peak

Identity: 2, triglyceride; 3,diglyceride; 4, monoglyceride; 5, fatty acid
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Fig. 4. High performance size exclusion chromatography of encapsulated fish oil

products (sample B-2). Peak identity : 1, dimer TG; 2, triglyceride; 4,

monoglyceride.
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Table 7. Contents of polar compounds and polymeric materials in enapsulated

squalene productsa (%)

Trimer & oligomer

Products Polar Compounds TG Dimer TG .
K 0.32 ND° ND ND
B-1 2.35 0.52 ND ND
B-2 3.06 858 ND ND

I 1.21 13.36 ND ND

H 1.18(1.54) 5.06 ND ND

S 0.75 ND ND ND

a Calculated from peak areas of the HPLC chromatograms.
b Not detected.

Figures in the parenthesis were value for oil extracted from sample.
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Table 8. List of hazards for raw materials of encapsulated fish oil products

Raw matenals

List of hazards

Biological Chemical Physical
Refined oils Coliforms Increase of Foreign materials
AV, POV
Coliforms Foreign matenials

Submaterials

Capsulation materials

Increase of
AV, POV

Forei ]
AS, heavy metal reign materials

— 200 —



Table 9. List of hazards for processing steps of refined fish oils

Processing Steps

List of Hazards

Biological

Chemical

Physical

Steam Extraction

Degumming

Residual Phosphoric
acid (PA)

Alkali Refining

Residual NaOH and

soap stock

Water Washing

Residual PA, NaOH
and soap stock

Bleaching - Residual clay -
Winterization - - -
L Formation trans fatty
Deodorization - . . . -
acid by isomenization
Increase of POV
Storage - _

Leaching of metal ion
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Table 10. List of hazards for processing steps of ‘encapsulated fish oil products

Processing Steps

List of hazards

Biological Chemical Physical
Entry Increase of AV and
Coliforms POV by improper Foreign maternials
Storage temp. and humudity
Coliforms Increase of AV and
Weighing Staphylococcus POV by exposuring Foreign materials
aureus oxygen
Coliforms Increase of AV and
Mixing Staphylococcus POV by exposuring Foreign matenals
aureus oxygen
Forming - - _
Increase of AV and
. POV by improper
D - o -
rying temp., humidity and
time
Sorting Increase of AV and
_ POV by improper _
Packaging tgmp., humidity and
time
QC - - -
Storage .
g Growth of survived Increase of .
. . Broken matenals
. microorganism AV and POV
Distribution
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Table 11. Decision of critical control points for processing steps of refined fish

oils
Processing Steps List of Hazards CCP
Degumming Phosphoric acid (PA)
NaOH
Alkali Refining
Soap stock
Phosphoric acid (PA) CCpP
Water Washing NaOH, CCP
Soap stock CCp
Bleaching Clay CCP
Deodorization Trans fatty acid CCPp
Peroxides
Storage
Metal ion
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Table 12. Decision of critical control points for processing steps of encapsulated

fish

Processing Steps List of Hazards CCP
Coliforms

Entry - Storage AV, POV
Foreign matenals
Coliforms, Staphylococcus

Weighing AV, POV
Foreign matenals
Coliforms, Staphylococcus

Mixing AV, POV
Foreign matenals

Drying AV, POV

Sorting - Packaging AV, POV
Gl:OWth of .survived CCP
microorganism

Storage - Distribution AV, POV CCP
Melting of capsule CCp

oil products
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Table 13. Hazard analysis critical control point plan for processing steps of refined fish oils

Critical Limits for

Monitoring

Processing | CCP | Significant ) Corrective -
N H y each Preventive Acti Verification
step 0. azar Measure What How Frequency} Who ctions
Phosphoric | No detectable . Daily record
. AN S Testing { Record check .
Degumming acid (PA) | in final , ) Fach lot |Operator|Reprocess! review,weckly
. . result | or inspection
inclusion product recorder check
. NaOH, No detectab) .~ Dail -ord
Alkali 0 o ce ectable Testing { Record check ] . cu.y recor
. soap stock | in final \ ) Each lot |Operator|Reprocess| review,weekly
Relining ) . result | or inspection
nclusion product recorder check
Phosphoric | No detectabi . il ord
05 voric | No de ectable Testing | Record check | . Dax'y recorc
acid (PA) | in final . . Each lot |Operator|Reprocess | review,weekly
. . result | or inspection
inclusion product recorder check
No detectable . Daily re
Water " NaOH - Testing | Record check al'y record
- CCP | . ) in final . . ) Each lot [Operator{Reprocess| review,weekly
Washing inclusion result | or inspection
product recorder check
. No detectable . il sord
Soap stock| . .. a Testing | Record check Dan.y recor
) . in final . . Each lot |Operator| Reprocess| review,weekly
inclusion result | or inspection
product recorder check
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. No detectable] 4 .. Daily record
. Clay . Testing | Record check s
Bleaching | CCP . (1 . in final I& oF inspection Each lot | Operator | Reprocess | review,weekly
INCIUSION 4y oduct result L recorder cheek
Weekly review
Formation | No detectable | . of monitoring,
L Festing | Record check . . .
Deodorization| CCP | trans fatty | trans fatty ] . Each lot | Operator | Reject corrective action,
) . result or inspection o
acid acid and verification
records
Weekly review
i Standard , ) . of monitoring,
Increasing ) Testing | Record check QC ) . X
regulation ] . Weckly Reject corrective action,
of POV - result or inspecction operator o
suitable and verification
records
Storage
Weekly review
No detectable] | X of monitoring,
] o Testing | Record check QC . .
Metal ion | in final ] ) Weekly corrcctive action,
result or inspection operator |Reprocess .
product and verification
records
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Table 14. Hazard analysis critical control point plan

for processing steps of encapsulated health

food oils
. R T Critical Limits for Monitoring . .
¥y . gl . < - a 1'eC + e .
Ixogg img (’N((’)I Slﬁ:‘?{;&%ﬂt each Preventive N (’R‘é;;gzt Verification
stey . az Measure What How Frequency| Who
. . - Daily record
lemp., . . Starage I'her N . .
Humli)dilv Office regulation 'll’el'l g I-l';gr?r::l:-er Continuous | Operator | Control review,weckly
) e recorder check
HYS . Standard Testi . .
Receiving Coliforms rc"::l('xzi((m :{;iﬁ'{g g?gggd Weekly Operator | Reject Weekly review
il of monitoring,
Storage Keep at POV <15 corrective
and AV £ 1 Testing Record . action,
POV, AV . . G ¢ P,
POV, A according to Standard | result check Weckly Operator | Reject and verification
regulation records
Ciliforms 1 Standard Testin Recor . i
S c{m‘eus regulation result ¢ ‘!CC‘S ‘ Each lot | Operator | Reject Weckly review
2. ’ < > CheeK of monitoring,
R . . Testing Record . corrective
Weighin POV, AV | Office regulation Sach | erator | I® .
eighing & resuit check Each fot Operator eject action,
Foreign . . Instrument | Visual Cleaning and verification
: Mice tatic . . DH ator | . . N .
materials Office regulation sanitation | Inspection Each lot Overator disinfection Jrecords
Ciliforms Standard Testin Record . . i
g c{w‘euq regulati Itg heck Each ot | Operator | Reject Weckly review
. 5 gualion resu chec of monitoring,
.. . . Testin Recor . orrectiv
Mixing POV, AV | Office regulation esung ecord IZach lot Operator | Reject c .cctx €
result check action,
Foreign ) . Instrument | Visual Cleaning and verification
> Office regulation L . Cac at L ?
materials & sanitation | Inspection Each lot Operator disinfection [records
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o . . Thermometer Adjust Daily record
T'emp., Office Drying .
- . Hydrometer . _ temp. and | review, weekly
Humidity regulation arca . . Continuous|Operatorl e
ingpection humidity rccorder check
. Weckly review.
Drying - caxly revie
Office Testing Record Qc ‘ of monitoring,
AV, POV - . ) check or Each lot Reject correclive action,
regulation result . . opcrator e
inspection and verilication
records
- , . Thermometer Adjust Daily record
lemp., Packaging ) o
T Hydrometer o Operator| temp. and | review, weekly
Humidity area . . Continuous .
inspection hundity recorder check
Sorting Record
- vV £ 1 Testin - C . Weckly review
AV, POV }} ; - ?St“ & check or Each iot Q " | Reject cexy. c;nc
vackagi POV < 15 result inspection opcrator of monitoring,
Packaging . Taukt corvective action,
Packaging . Packaging | Visual auity and verification
Lo Crooxl . . . Each lot | Operator| materials ccord
Sanitation matcrials inspection . records
exclusion
ow f N “tabi e Recor . .
Growth o o detectable Festing cord QC . Weekly review
survived microorganism check or Weekly - Reject .
. . L result . . operator of monitoring,
microorganism | in final product inspection ) '
R 3 carrective action,
- ecor . P
AV £ ] I'esting QC . and verification
Vv, POV | - Weckl Re
Storage AV, PO POV £ 15 result .“CCk o cekly operator eject records
cCp inspection
Distribution Mclting of Temp. £ 25C Distribution| Visual Adjust Waily record
s ! ca ):uig Hum‘ic‘li <',30 %! state ins ‘ction Continuos |Supplicr | temp. and | review, check
aps Y=o se) st spe humidity corrective action
Breakage Visual Recall of Daily rccord
Case Good axag R Continuous|Supplier | faulty review, check
of case mspection

goods

corrective action
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Part VI. Z8445F 2 99459 F27 ddes £4d

A1 AE

B FAAET 5 28T 3e 2Ud 4F 5 54 dadse 3 -3y EYEA Y

& AWAY R EFAYS Yot dAAF] AP €A AP L =4 @

A ZEFFAF AP 223A T5AFUol FRHR oty Y H XAl "d:*ﬂ 3
HEstn dAch. & AFANXME ACACHF SPANDSH & &&3ch. R4 FTe 7

KN
$, 334 2 BRFFRUY 9 £4L s

BRARZAE A sdscl & A4 FAFTY sute vt AF o] tAdA
WE Bdoltt Yoz AZREAFA dillM 2 A 88 dAF Aol i@
A7 ue B oleg F¥L feEvete] ARNEF R 9859 FHEHYI V4R H

dflas FAAY AAd FEAA FA ALl AHHUC v)=F B9 AFEX
02 BHEHT A 4t oUdE =& AFHMNEFAE ¢ FDAS 42T ALA HAe 2
22 97le s, FDA, USDA, Environmental Protection Agency (EPA)7F F4 o] sl
Atz oz AEobHAgd @ W T FYAF dF T & AALFE AAE 230 AU
ok FDA M= 2} A9 2 Regional LaboratoryE 5o} Mo ¢4us wZd wa 2
D FPAF iE HALDFE FYstn Utk USDAIME vluy Avgo] Be& HAF
o HA2FFY FEFY 2UElg =233 Z Pesticide Data Program (PDP)& vt sl s,
ZU FAFe AxFY ANEE F3, FHFYGE ZYEHY Y O 2 ZE USDAA
Z3sted EPACIM dietary risk assessmentE b=l 712A2E AlF3d 32 9ok Eropean
Union (EUYE 7% EUU 4719 Community Referance Laboratory (CRL) #Z&& 53X
9 2 EUWS A4k 4EFEd dig AA A58 T8tz Ao 29 3¢+ National
Institute of Health (NIH), National Institute of Hygienic Sciences (NIHS)ol Al &%, F&
&3 22 AAFABIEY ZUHH S §F AEFNAAH dF A4AERE SAREA
ANEPATE 2 HAEAE Fo] dA% 71&0 dd HA A7 FYPskn Ut o]zt
ARZFNE AEF FAEZ BAYY € w3 B ASFHY 93::’"9} Quality
Assurance/Quality Control (QA/QC)E F3lad AEHALY 83 AL L ANIRE 7]
s et wEM BAdFdME diHog ofs Heg W AFEAF FA3 A
A NE MY Fa F5E E83QY 48 € &S Hrphy AdE st Uk
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o daesAYg YAy, e Al 3
dAeE, 32, 4 59 TAHAA ol F Y HuHER 3‘2’_% {?:4%‘6}2 ¥5d MY
data®t FZ27IE& vlisted FArYe Bl FESYY. 53 T T ZedH

ofd

A
AE, FEITATFS ol ATl FoUG EEold. 2 e A - 33 EYE
E A
=T

of tig dutAY o

TS ZFARRM dA T wWrt o)&H9 oAz AL 9F BA4
2ol AAHA Rtz Ao BA aRAe F2 AN o2 Sz 23Hm Ut §
3 EaE A% A8l HF FL XF Fol ¥/HAINIIE @ =& B9
Ao 2ol dE AFE Aoy old & JuaHAE R 24 Aoz it o
FEY 45 B e 2% Ba0 FHEH Ak 2 Y @2t HFe B4E HH
@ Al Aobe] WAjo] opriE ey, A HHA B2 T AAAUAM sl s
€ 48l . HEFE=E A Img/liter ol e HololA AAHT Yot g g A
TFoAME 7 7t ZE5EFAE(Table NS FAHSE EAsdon 2aygyiozEs AOAC
R SPANDSY & Ab&3tod ®lastdot.

A 274 APy

1. AOAC A&y

7F B4

: A8+ CalOHREZ 38A7d. FE HCIOZEY Z§H38t9 ¥esdt3, back titration
method2 FY¥S =3¢}

. Aok
1) Lime suspension

56g Ca0& 250ml B ol 7o HHI 250mie] 60% HCIO(perchloric acid)$}
oktel galss bead® WolFn Aok o]RAE 23 F 200mle € ¥ oA EAk(F
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B ubE) gl Si0,9] A Mo] ®old glass filter2 filteringo]l §4S 1/ NaOH-& (100g/!)
off dojFdM BEieg Ao rlgtged A5AE vgln 5 washingdtd Na salt®
precipitate 2 %8 Al A% chH(large centrifuge bottle o] &3t oy 23] TEo Fr}) A
A& suspensiondtd HF 2/2 3t} ALEA A ES o ALgFich
2) Perchloric acid solution
60% HCIO 2 3-4uie] €2 N F HAAX Hx9 volumeZztxl &t
3) Sulfuric acid solution
HoSO.%t 28 22 48 4ol B A A3ln 8T oA 89 1+12 43
4) Silver perchlorate solution 50g/100ml
5) p-Nitrophenol indicator 0.5%
6) Potassium hydroxide solution 0.05N
7). Potassium chloride solution 0.05N(3.72g/!)
8) Hydroxylamine hydrochloride solution 1.0%
9) Hydrochloric acid solution 0.05N
10) Alizarin indicator 0.01% solution of sodium alizarim sulfonate
11) Potassium fluosilicate standard solution
7}) stock solution 05mg F/ml(K:SiFs& 0.9661gg =< 12 Fich
1) working solution 10xg F/ml(20m! stock solution® 3|43l 1/2 3ic})
ek pured KoSiFeE ¥& 7 A oo #UUE w2u NaFo BEEFEAS
HzS04 60ml-e X3t 500miRe] 577190 1:12] v]82 4o], glass beadE Y 3,
SiO2 10-20g-& ©idtad 120-125TCollAl H<L. hot plate¥ oM Fn v el A 25%
KCl&dE vUF 82 ¥& Ax2W RoAFxn Fdadvdd & diteqd &oh KeSiFs
+ receiverd] 4o A Ee o 50-70C AFAX7| M Hzx o
12) Thorium nitrate solution 0.25g Th(NOa)s - 12H,0/! or 0.2g Th(NQa)s - 4H0/I-
¥ Titration standard curve
10-80u#g F/100m! FEeol 4ml 005N HCIE 718tz 80miz2 343 £ Iml 1%
NH20H - HCI'¢ 78t 4=k 2ml alizarin indicator® 7}g F EF Moz Mg
AE BAEA. Ao &8 ojutgy Cisty M3 F HAE F FAIZA M@t
o AR AZ(AF IS, 6 SR
oz AxFLS 20gold, £#4L 50-100ml, zln H|PNZEEL 50-100gF =
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sample°] ¥ g3t}
1) 2433t

o] P A9 RE AF AAEo AEgd} I sampled FAS FA5A 25ml
Ca(OH)2& suspension(glass rod). 2833d 2& %3t Y1, steam batht} hot air oven
SolA fAs BRG.

e B2 JYs 71EstEAM 8@ CH(radiant heater7t 229 Bl$& ol &33) Fo] 2
2 AEFS He d 254 datdAM =Y A8 8 o Eo] U ¥EF g AR
ash7} @ojA W petri dish& A3 2, 2 10mlel 82 HAHH L9 Elx] L I2e ot
s 28o] glov Y FE2 BOoW ashings thAlstch).

dishE ¥3 cover?2oz ZAHA2YPA FEF 49 HCIOE Pl ash& XUl coverd
ekl £ rinsedtd, THVIZ &2 cHlong stem funnel® £33 £7]1 ¢F 20mig &
2 dish9 funnels SETh. 49 &2 3] dishg Heol FF7I2 A &7t glass
bead 6-77H8 ¥ ZFET ¥ AgClOE ¥ =ZE Cl2 AMdANZY 2%, final
distillationZ} 3 & Az}

2) dBFF

A4F717F &2 Ca phosphated} TE E41A] @R3 Zzto|r}h,
a. For inorganic phosphatic materials such as Ca phosphate

HE 10g2 AMoAAM FF7] ¢tol £711 glass bead, 23T ¥2 AgClO.E Yo Cle

FAAZIL o 20mie] HCIOE #H7bstc}h 135-140CelM F/, & 200ml9 distillateE <
7. distillate® FEAA 22, FEE Ca(OH)2Z suspension. alkalinity <) 9 8
phenolphthaleine€ 1-2%& wolrag]m 600CAH =AM indicatorE glof7] Y=l @ 23 o
dot. W22 final distillationg A FFH7IZ &712 20ml HCIOE Ho AL Ayt
b. For organic phosphatic meterials, such as bone meal

organic matter& #23&t7] A& ashing®AHE AX1 £EF Ca(OH):Z suspension. &
23 ¥ 2-3A12F 600TCol A 7HE 3. ¥ L FF71 &7)n 283 AgClO,, several
beads, % 20ml¢] HCIOsS 73t} ol M3 vroh o] 135-140ColM F 7/ 3tct

% ol® A Z(bone)olE fr71Ec] BA ¥k WA Aol Paglo] vtz FFHE
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g4} HCIO.2 % H final distillationg ¥tk #7182, phosphate, sulfate 5 W2 <
distillate2 2 MAHJcz2 HClY &S AAs/] AT F2T Ag salte] AN
ZA A E &5 2H2 distillation &tth o] @Al Fuld sampleo] Fo| HF 28 9
8 Z2F712 £AAD, 2FE AFste d 137Co14 ekl =g AMHES H7
o] 2EE FAEY) ZE FF Zo] A vl&d AlRle] HEE 2A¥UY. FFHEE
150ml vol. flaskell 22t} olF z2F9 FFEE Rol 1-2%%9 p-nitrophenol indicator&
Q@1 o] 2FE L alkalinee 2 &2 &ch(indicators EZoAM olF &g x=TFMojn FF
3= %< buret2 o]&3o) 005N KOH 1-2%¢& olw3¥y dslq ¥z FAId)
ol AbRF KOHSY %& 718 b THES M3ty &d3 Holgn

-

vk AA

HAe % HAHF FYEL 60-70 £g/100ml tube sizeolth & 22 FEE t$ checksl
B7] 94 aliquotol A A& R*g &l exploratory A& S e Aol Ft. 100m! tube
= 0.05N HC! 4mlg 50ml tubeol= 0.05N HCI 2ml-€& #7t$ch 1ml HaNOH - HCI solution
A7H100m] tube) A% 0.04N HC! 500mlel HNOH - HCI 6g-& o wET. °F 90(or
400ml = #AMsld A A1 alizarin indicator(2 or 1mDE #H7Fgoh 7 aliquotehch
distillate® F3+3t7] 8 AH&9 005N KOH® %4z 22 49 005N KCi& ¥ 3@
9] HCI# H.NOH - HCIE 2 =th(Blank).-2} 150mle] distillate® ZF3t3t7] 93t 1.5ml
KOHZ Yd® 75mle]l £ tubedl 0.75ml2} 0.05n KCI& #H7igch AlgFERG

headspace® <zHolF 7)) ¥ A 84 % MojFz, X ZF9 alizarin indicatorg #7+st

2 aed.
2. SPADNSH

AR L
1) Reagents
7V) sulfuric acid, HySOq4
) silver sulfate, Ag2SOs
2) Procedure
7}) distilling flaskol 400mle] &€ %3 magnetic stirrer2 41017 WA 200mle] HSO0.&
M =1} distillation £9F A% stirring. @ 719 glass bead® ¥ X connect® ©ts] REY

% 180C7HA gt 719, 28 8¢ vaA o] }ABL F contaminations A AR, o] A=
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SHAAE A acid-water Bl & 2AH57] 948 Ao}

W) (a)stepol] Al FolUE  acid-mixtureE 120Coldt2 A8 1 sample 300mle ¥1
stirring3tH A 180T Al heating. distillateE $A s},

th) Clo] 299¥ Ag:S0.% distilling flaskd] Fol 3t}

. Aok
1) Standard fluoride solution

71 stock fluoride solution NaF (221.0mg/!, 1ml=100x g F)

1) standard fluoride solution stock solution 100mi€ 100ml2 # 4%tk (Iml=10xg F)
2} SPADNS solution 958mg SPADNS/500m]
3) Zirconyl-acid reagent 133mg ZrOCl; - 8H20/25mlo] 350ml HCIH 7FE 500mizkx] &A%
o}
4) Acid zirconyl-SPADNS reagent (b solution @ ¢ solution = 1:1)
5) Reference soln SPADNS solution 10ml2 100ml2 #4sxm o7le] 7ml HCIE 10mi7}
A HMFE AE Yo
6) Sodium arsenite solution 5g NaAsQq//

oy
1) Standard curve

#E F solutiong 34ate] Fgado] 0-14mg/l7t IEE 50mi¥ BE3, 7o) 10ml
acid-zirconyl-SPADNS & YolFol & M=o F3dx &3
2y NlBAZ

Al gl Clo] o} At NaAsO; 19428 H7t.
3 ¥y

50mi9] A8 E& 50miZ 34 sted ALE¥t) standard curve HAAY TL XM =
Ztgtc}, 10ml acid-zirconyl-SPADNSE ©&txn & =0,

g, At

m] sample C
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where A ; ug F (curve® HE dojal gh
B/C; A5 E BUE sMsle Co IrEwt ALSEHES ot

2

&

A 3E 4823

PARANA BATFE 12 HAE | gram T AHSFAE ARBY o) T S
gtk B3 fobol Wl BEAE ASY W 583 2Pl folstalo @k
Table 3% 4914 BedZn Q& A& BAZMY BE AE ¥ ¥4£YTolth SPADNS
Ze AOACH $7Hd WY B ¢AE @¢ oy, Az ¥ E: PHUR U2 O
o] F3xE BAFAh. AOACH 2§ data 7} SPADNS 9 ZHe w3l thh g2
g wolt A AzAA I Aol YF Ao YAk 5 SPADNSHol ol

At 84 24 PEE BADD € 4 vk waAA 284 AF 9 AA s
293 2749 Bt AOACHO 25 §¢4ds wem2 o HAstda Budo

A 44 2P

olate] Wiyjo g AFHFAET A9 7 AMEFANM 5-20 mg/g B X $2 o Ei)
Az, Ak oz 2o HEste B4 e ] mg/iterols], dHFWE Foods
and Nutrition Boardol A 2] ¥ 33 Table 49 2t}
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=
4 2 A RN QAR QTR AF 334 L BEF
o) ool $AANG. AU AFFHA FAH] Q= BANEF 2R 4 ¥
@ AERA FZo) T} Ytk YTAME oS g}l M FA: Aok AAF
0 F24E2R FARFRY BAYEA g zAsA
geta Fuel AEFHH 9o Q2o ARAFPHY FAL vlnG 2H QReE Iy

stot.

A 24 YEE 23 A
1. Ao
b Hygz22228 8
UEE 003ge Yol 222 F 100mol £50] 40olA Xoln o= o4(1-100) 100
nE shstel B EEo] 4m 22L RsA Ao oA 222EEEe FEYos(-
100) 1008 & 238 B& 2L 31 B4¢ Wkl 2ELEE oMM o2 38 AT
2o AL 7Hstel MHo2 @ O FLIES 00MMOT 23 FE9T 22
2¥E3ide gHM 222¥502 AL o 1000mE St Yoz o AFsA
Yoael Badch
4. HEE - w g
HEE of 1ge 222XE 100me) Zoln ¥EEBo] ow wnad o ddg U4®
Uol4(1—-100) 100mH 02 48] %25t 252 #oto BARoZ e,
of calo] WIS 7hetd AMoE @ 0L WL TETIIE WMHOE 28 F
290 222325298 Yoo A%e] B2 2-33 A3 Horel Hate] FaAbelA
Suie 9Ms Swsy] YA FAND e 500 olshel ZYM 143 AEB A
22 A% vjAS st REUC ALLE o WA 1000ne0] YEIEO] Wng FHFEE =
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2

L FAAURE S
FAAGRE 46g8 E 100mo] Xoln FRUolsE 71ty pH 8~92 &l o] #&
OEE222 X E58A 20m o2 (EjER Y] 2FHe] 4 71 gzt 58 g §
3¢ 22238 50mAoz 23 &3 £5& Eedtod FHIcoh
gt ol FAUEF LY

RN EF(F)15g0) 2% 7hetd 100w $ch(A}RA] 2A)) o] A4S HEEER
RZEEEAoR YO wet M.
of, AL FE

Altst & 50gel & 7heted 100m2 ¥k of Ag UEEERLIEL AR UIYPQ
of wek xelgch o, fAFe] P& UEESE AA] Y8 FR2IFoR 10~20
3] 228 = Fo] 32 FEAol B& sHeled ouf §Fo 2 ok
Bl H& AgsHERA

AtEtZEEd 10mo) B8 7hsted 100m 2 $toh ALSE o A ot
AL GEFEA

A 0.1598g¢ FAH25—100)0) Fo) 100meE A BEdoz drh ALY o A
(1-100)2.2 1008 =& 1,000 2 34&ed FEEHog ot (GEFLA Imi=10u %
£ 144 Pb)

flo

2. gz

ANged R FAERA 74 dAZFE Hotod FALAEE LS 2m R v = Ao 2
&8 7hstoed ofo] Aol & miztx] YRYotsE st £ Jhet HFE oF 100mz
gtek, olo] ARSI ER A 10w E OFPAUYEFRY I0mME Jisted T3t FEGA
10~1582 7FE @k A7 of dEYols 16mME ¥ & Zdried &4 dEE - A
£ 10mE A stated 183 AetA EEAM Y 25F AAYG O F2 A
AstAEFRA OME WA 02T FA EE UF E5E v PSS AxAHAzE
Aot WAFE 525nm F29 F4FU AFoM FFE A R AbE FAEC
FAl FESEA 10m(Pb 1048) B B 10moll thsiA 22 =2& 3 WAgE dzYe
2 8o E3E As R Ao AT,

[

A - Ab A g g A (md) 1
Fmg/kg) = 10 X x X
As - Ao A9 U(g) AEggaol oA a(me)
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A 33 Pbe ICP-MS A 3

1L 292y

7bh N2 (HFIH) AFFS Tty FHatoh

. 352l H 550TCE 2 12413 85

. 3ot €9 ¥ ashE HGF Hstd 05N HNO; soln. 22 £ajA) o

2}, 0.45m filter2 o3} %o},

ol =23 Zet2avul AFEY 7| (Inductively Coupled Plasma Mass Spectrometer) & o]
§3td Pbel #3F & FAH o

2 HFBote) FBEAY
- 33

ZV2azolEagtE o A2EE Y74 E 21 (Electron Capture Detector, ECD)& A}& %t}

- Ak ® Ao
7h &l ARFL APE T ol T A
4. & FHRT EE ol 5@ A
ot F=2e)4(Florisil) : ¥Y AZvlE2TE $224(60 - 100mesh)E 130CAHA &
% 7128 F diAAClEA Az
2t AF2¢Z(Cellulose) : ¥ A2ntEe} S vjFdy 42292 2O
ol B/ (Active carbon) : ZY A2rlEaYdN g 0= G-60 £& o9 5% A
u}, ;éla]'}’}%(Si]icagel) Y A2etE AL A2]712(70 - 230 mesh)& 130Tl A
EY FES F diAA A A@
Al AAEE &F oY (Silver nitrate Alumina) @ 24 0.75g8 & 0.7mlo] 3o ofHE
dmlS ¥ LFrUE Yol 4438 ¥ olMES #dsted Zaindg,
of. A4k 427} A(Silver nitrate Silica gel) : ?—Jﬁ‘l% 50& & 1mlol] = olHE 25me
g MM3 ¥ HYstA Bgs wWol 7Y F F olMES At girg
2 AR E A deolE 545 T E FHo)E2HHA T o9 F5 A
b BF9Y9 : BHC, DDT, 2=d, d=d g 4z dade] o 100mg/kgo 2 @,
Bl B8 ; EEYAL 37 d4d 59 AP vz EF, 4.
& 71e Ao BRFG AEE £ £
x dyddzvlEadz g Feed 45202 49 GFoiy 9 AdesiAo o
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Ae AP E 2 9AE AEY)A de A o gy ool S EsHE
A ARE AHE A @A,

- AgE&He za)

* 2%
AEE BAdel 93 oo ¥ 30%E ¥ oLAE 100mE Yol 58T FANY ¥
A}uzAE 2 FAAHAVE it BFSTES oAl DA Y3 2 0%E TH

g ol M E 50mE wol 583 A F Aot Zo] HEoJEY ARG AAE FH
40 °o FEAANA oM ES ZAAstal A9 d Bid &3 vY 10% FHAHEEFE
o 100mE P2 ¥AZl 71T olo] AL 50mE Wol 5¥I HEA EEA 42
F AAso Az o2 2AZz)d HP 25 oA AN S0mE ¥ A 2
o] fEolste] ANEE 9o EAZdI FXH B 50mzE Ao dANIL TG
EEFTHA ERAA 2451 Al 2P P o 20mE R F 40 ‘olEg £

A zZdstol M o smE F 3o

FENE FAZYrIol ¥ 8718 2% oz Aol FAZYIA Feta e ¢
2 15meE @t olo] AT FOINEVEY 20mE $I 58T A 5 H4e F A

Astel fMEVELES mle) 5% JEHUEFS Y 400nE ¥ FAZUsIel $ch Y
Azo) Al ARTsolAEUEY 20nH ¥ A% Zo) 28 HFolstel kMEYEDS
s 2o Ayl YA ool @ 100mE ¥1 187 AshA 50 4e F AA
s WAz e ABTh 2ol GA A4 5ME WOl ek Ro) HFolstd Fo WNFa
$H 2 100mE ALt UAEE FEFLUEFZY SHAA 2FAT oA 2AL
W4 of 2omz Ae F olE 40 "olake] 8 PolA FUstel o SmE &V

. A A

FAE 20me DA F2U4 10g, ol FFFIIEF 8gS 47 Wiel A
AR RS F 3 Agel azel dito] e A=A £EAAG o B U 55
g W1 15% oW & A4 150m2 SEVTH S£E AL 40 ° olste FEPAM H
stol 5&5n WYL ste] BHC, DDT, Y=, A=A Adgdoz doh

- Agzz
7} 7tAzaRolEOR X 22 A
1) 28 FAA
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7 nAZAEA ; st232elEadZz g a2REB WAW-DMCS), A2R4dH
G(AW-DMCS) % 722 & Q( 60 - 80mesh =& 80 - 100mesh) & o9} F5& A
W) RFYAAA . sp232otEadEZ g 5% DC-11, 2% DEGS + 05% <4}, 2%
QF-1,2% PEGA DC-200+0.2% ©llZAl5=A] 1009, 5% OV-17, 5% DC-200, 1.5% SE-30 +
1.5% QF-1, 5% XE-60, 05% XE-60 ¥ 3% OV-17 + 4% QF-1(1:4)
2) 23 : AAE 2 - 3mm, Zo] 100 - 200ecme] YT
D AEEY FAF H HE7]9 2% 1200 - 250 °
4) ¥ &x 180 - 220 °
5) Mosks R FF 0 A&, 30 - 50me/min
v BAEAE
ZPFAA 270 oS AAsd BEFEY L APLAL st2a2etEaR T 2t7}
2oleaddel zt Hojag HELA o3 vaY 9 o =
FEAI o] Ao} 3ot

N
o
%
o
ne
2
>,
o

ol
N
)
o
R
H‘]
8]
g

APJANEoA dojzl ARE AT A BIEAANE MM sMca2EadssE
ste] mola goly EE molada Yol ety HB3o).

3. 4823

UU4ETY T4 Pb ¥

e

A A== Table 6ol JEU YT

olgel Woz WHMMFE FS ICP-MS BZFWoZ F34 Pb &3Fol o 90 ppb (&

39%) o2 yey Fola AgdAE vad ¥e 2582 BAY 1Y dEE 4
ddel 39 AFPAO.Ing - 0.00dmg)7t HolUA Fe} ¥ ¢ & AU WA v
o 38% 4TS Ashod ICP-MS AFyol o HAsgn wuadg Ty no oy

AEEMel 2790 S5 UTRRAE A 198FF F2E DaAsd AREF AY
§29 %717h ag@h

O
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3X
=3

Al
~

A7 H =

Fo) Bl F R 715l vlste FF A

Ve
of A ¥ gell wet oje] & EAd WFE AE A

e

3l 27

A 148 A=

A7 AL

=]
o

F AS 20%e144<d o

£ gGEA SwEe] AW

Mo 239,

B
b

2844

)]

|FHAe

— 237 —



RGBHENHNESR
ABAEY - F W
Food factors for cancer prevention, H. Ohigashi et al eds., Springer, 1997

dojole] ARz ARREAL AW 9 1997

— 238 —



Table 1. Z5FF4F A5

z5 EE AzY @ Aas (713)
Ngew Ay 2o 3(a b o
ANE{H Tg ¥ 2(d e
A8zt 24 2 L(®
Agolz ZH 2o 1 (g)
Table 2. SPANDS X o] 213 Az ¥ 243 v
NEZH NagzgFd  ml HZE a3 mg/g
a 100 195
b 150 174
c 110 16.8
d 180 95
e 200 9.0
f 220 55
g 200 4.6
Table 3. AOACH ol &3 Alg ¥ B4 dln
NBZF ragty mg/g
a 245
b 234
c 21.0
d 11.2
e-g ND

ND : Not determined
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Table 4. Food and Nutrition Board’'s Recommendations for Fluoride Intake

Age (years) Fluoride (mg)
0-05 01 -03
05 -1 02 -10
1-3 05 -15
4 -6 10 - 25
7-10 15 -25

11+ 15 - 25
Adults 15 - 40
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Table 5 &3 4 FFA &€ U4 TN AP FF7ie & +34

= 3 A28 gulgAE
(1) 44 THeo Malg sxm olu] ol MHG slxl3 o]n] ol
glojo §tch gleiof St
e N ocisH Y4, HelEY, 9
(2) +2(%) 8.0°l &t DAAEL A9 s
(3) 2o (%) 80.0°1 4 40.0014¢
(4) 2X%4(%) . 5.00] & —
(5) HFFa S Adojojo} dhch S Alojojot ght
SAolojol gtoi(gt, FEA S olojol (e, FEA
6y g e Ao $H3ich). AlgBaiguy AZd gk,
A gstoiol g (HA ¢
() &A1y - UAA el g o, YolH =

AL A gd).

s JRAZAEYIS SWYT TEINE % A2
(1) o2, 44

@ @9A(N%625) F/FL FA ol4tel He A,
@ AEBGFF 5% olsrt He A
Q@ FEERY BT, B¥Y, 1YY 5 ATE a3 ¥ AFL 8% ol
e A
(3) ¥l : Zppm ©}&t
(4) 8% Pboll i = 20ppm o} sk
(5) dHAFEs

@® 5x10'm/g ol&h oheh 22 FYANE Sof AFoM B2 &3AAMN BT
2 AZ=HE Aol AAME 3x10°m/g ol 8
b Zol oM E FEAME.

(0 }Hed
(D endrin, aldrin
® BHC : 02ppm ©}3}
@ DDT : 0.2ppm °| %}
(8) n-¥.} : HE=ojrie ¢¥
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£
Ir
bo!

Als

30
o

~o

8

3D
e

vaO

ICP-MS

90.0 ppb'

)
<

1. & data

H(0.1mg - 0.004mg)g Hold.

o

_”O

2
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Part VI. /1E4 22819 2 2% 4FY T4 s
2o BF AT

—

Al 17 71EA 22139 E4

A 148 g9k

71812 N-acetylglucosamine©l 8-14 ZAg3 Bzbzk 100 ol HA n¥A 39
AEARLozA e &3 ULF, TEFFSAM AAY £ don, olF FUdTdY A
o dLe goldYstE L 7 EAHpoly- B -14-D-glucosamine) 22 M Z& n{E7HHA AE
AYPeoz FEET glon HIE ol A, AR E, AFEZE o
Atk BREHo2 oldEArIE AUe FEAS AR Aoz Tt
A geng BISEE sy dite & steRaE 71EAS FALE] dF AN
T, 24 M EHE QL JIEAS 3FA-6FAE FAZIAT FEHMYA & AL F)

gabol EAE Hbeto] WgAA NEM 2ART AN F89) FPYE FAFnA 3

Yo
ol
ojfl

gom, o  mawgel g8 AN EEdEcE . bEEd &6
N-acetylglucosamineZ712 382 3t F4849 HAHLZE 40C, A& pHE 5022
ARsYT. 71844 2D st5Rel AEE DNS Aol % 29Y 44Hoz B

ST, 7J1EA S2n%e) sheis) B¥E HPLC ¥ TLCZ El&vt .23 49
RS AAMEAZ) AHTFE 2FA e 3FA FUtEE FAA 4FH-6FAH = Altol
Zaste 2L dEhUAY. dardges A2 J1EALE Aol osf ol

A gol RaAEonR Fhol o Fie WAL w JEY 2nTe FET
2 3s yolz Atk watM ol ARE EdE HNY F ALPH A% X 2 A
et A o] shsdede, Ynde] RXE w37 A dd9 5H 2
A1g BUARE AFY £ U R JdAdd. WyHozE JEAY FHVIFCH
T2 HF A 2YPngy EE 242 HPLC 94 ZHI TLCE dAFGoEN A 7

A 278 71EAY 7%

JEAe SAol QT FAA, BEY, FHA, APALS Yerd FEE, AVLL
2a2HE HEE 2 BNSEAZY AFEA, FTIUA, WGP EAE 5 OGP ]
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58 JellE Aoz oAn Yo JIEAY $FAE HiUE S JIEANY ofrx7|7t
=:]

A AT gAste ol2AES HAs HIRES AT ozH [T 4BE 94
e Aoz AN, TALHE AUALL FIEMNC] EAZ o] &8 o A F+H

A dn M2 wEse shvel HoldF{EA ALE dnl, o] o JIEN A Fi s
A Fol29 {2 olnliy] WFo AW AW FFE WAsE 28T o2 LA
Aok =3 FEFYEAY L AAREARE FEAo] st AEAFS TYnFer
HAAT MR FF7E st JEGI Ao FAR FFIELE BA Ao AANG,

Al 38 A7 HE
7182 cellulose?t FAISH F2E 7HA 31 1oy Aol ofMdotrixr]E 7hxE SA
o] gleonl o] ofqEeln| e £A FAZAY] By HEd 3 dHA fojd =
=2 e EAL BAY A, JEANS AFxd U BE 24, A T #7144
£aEAT B R AFFoe 52 ¥ou JIEAY EHL FA4F, SoiMEsE, pH %
T S g g2}, 71EA 28n9e 71EAHS Harowitz 2 Sakai7t Rad g4ke
23k 2ay 2 chitosanase 5 H4F Eawyoz d& £ ok a2y AEHYY
2

o] Aol wx gejnde AT Ee] Yol HIde A4EY FWAol

Hi

T ko] o] Lol HAA WYoT JEA &2ug e A4

A 44 dFNE ER

 ATAAL FIENS ARAF BaH Bagde Hased 2dung £8¢ ¥oln
obR7A YA Mato] o|RoAX 2T HLE o §¥ FEA AR FANA AN
off £¢8 %3, HPLC ¥ TLCE $3 71EN 7t+2ai2s 2219 28 At 7)

24 2£2nge 2AYE BYSnA AT

A 548 AFrY Uy

FIEA Lelnde &R&H A4

o

Broz gAZ ARHE ZAPHA J3 JNELA &
gl Aol tiste ZArshg o

1. 71EAMY gotAEse &3
7€ e golAddals: Euld B8 AEPVSKIE AR T Z220= AHAd o8 {7
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o718 FA3d 718 Dol E g s FIAUY. SROIE HAHL W0ml H2EHL

Ao Alg 1.0g& AEL3A HHstA 05% &AL 7teteo] Lalisle F 3] 200ml2 &

_‘.2.
oph“
2

1L0mle A &8s HPR7 ¥, F/HSF 50migk EFold EFANY 02mle
7bete] FE3 TP F 140N EdujddAdE LAz HAG FHFS Fdel AR
Mog W= HoZ 3t
X/161

ot EsE = * 100
X/161 + Y/203

X = 71EA T fejoprley] AP
= 1/400*/1000*F+161%(V~-B)
Y = 7IEA F9 Aoty A
= 05*1/100~-X
F = 1/400 Z&l8d 32§ 9 factor
V = 1/400N Zu 332§ 8 Y g g 2 A gHmD
B = 1/400N Zu]dgdaggA9 FA P digk A A gk (ml)

It

2. 71EAS] st i

ZAste FHEE NEL EnFE 8302 47 Hstd Mz d g A
Zateh J1EA 30go 129 INFGAHS 7lste mwtatd A 50ColA s, =3 IN
ZMox JIEAS BHEHET BAWNEE 3% 7IEA JheR#Eo] digtd E4%S
3unite] S| Z chitosanase® H7std 7t EHES pH 5022 R AT 40TAA 244
WA F e JEA ST E U

o
£

(]

7FA)

ric
mo

FIEALe] JtReld ol AAME YD 35-dinitrosalicylictHDNS)H Y 2.2 540nm
A ARG on HFML glucosamine(Y B F AN FAFAIANE ol &8t #HA

258 E Y B EolnT gel-filtration columngl Shodex Asahipak NH-P-50 4E

columng AF£3L9 T mobile phase® CHyCN:HO = 75252 &g ov #4528 1.0mi/mine
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2 393 40TColA ELSDE detectiondtsltt. EFEH 2 chitooligosaccharide mixtureZ
Abg8t o

5. J|EN 2enge TLC 24

TLC& plate= HPTL-Fertigplatten kieselgel 60 plates2 ©ol&&gdx AW Lois
isopropy] alcohol : pyridine : acetic acid : water = 106692 st 31 4204 AM3HGt.
AR 48 F 5% ninhydrinef ¥ & 273t 110C drying ovendlA 1087k LA 2o}
E+8 2L glucosamine, chitosan dimer, chitosan trimer, chitosan tetramer, chitosan

pentamer, chitosan hexamer(¥d 25433 3AFAHAHE 218319

A 64 A3 2 1@

JEMe] GolMEUEE JEAS ol &% A¥AA HAH ZWoA u)$ Fostez
PVSK HA ol 9% goldeses 2AsAG £ 2gol 188 7124 gopH s
SE 919I%E EEY FIEA4CZ FAYUN. F4 Haste I JNEA N5EHE
o AL zate od PaE JEAN AFRHERG @92 A S0 AT (Fig 1).

AEHYS B JNEAN 2YRT NS HITH 5L 589 BANE AL £
AL 2AEHYS % AEA SHANDY AUS FAHLZo] 2-6%A 9 FEHAS B
¥ £ UAAG(Fig 2). #8 LoIAUHES} & JNENL ALA70] 44E FNEN £
g

o)

]

¥

H

>

l

139 peak7} ol & Aol A=Y,
ARHEE B AL F|EA Nt S chitosanaseE® #7Mstd pH5.0, 40CA A A

FEZ2 WgAIZl ¥ HPLCE 4% A 4-6FAY 71EAL &2l1Fo] Algte] A%
2-3%A =2 FaHe AL #AT & AUA(Fig 3).

£ AorlsHA dAM FF4E HEtE 63AY A aawSs 643 FAF 2
BRR = SA8A ZAste FBS EAUL 2-3FA Y FSE Aol FAREFE AHE
o] F7tsle € X & R UKFig a),

JNEA 7t R g ARHAIE AANEGATA BE FAZ] Y FE&E Figsdl
YeEt AT 2aiAtal me @dge] 4ol Frtste FFE BRAAW AEH 642
olF HA W&o wWE FAZY PH FEE 60% older YA Aol FAY F g4

Fig. 6ol zAte 2 JtFRalé ?IE"* EHEL AANS A mE JEN S
39 TLCES Yetd Aoz g2wd Aol AAREFE 4-6F4 $dude 44 &2
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7t Zastm 2-3%A 2 nde] AHREV FUtse BFE Ko

Fig. 7€ HCIZ 1Az 7H52s &, 224 ¥ &3 n3dd 4

o= K
3o
gjo
tlo
(122
4
pacd
3@
I

olnge AMEIT 2 ol Yetuz Utk Z 1A g AHLEN T
& Bolm YSE ¥4 ANUG. ol HPLCY B XX 423 Yxsts HPLC o
2He gAHAE 2 t5AS BARY AA g dFe] TLCH & &2
TEML AEsdoy Fig 73 & TLC FEXE &4 R3t¥o 59 1
%o migrationo] B H&® FMoE oj2} o] Brh Fig. 8dA RAFRo] 1
7% migrationo] 2AH7] oYt} iy IEIEE HPLC#I Ao dAs
= AL 2 4 gtk Fig. 89 2XE: HCleZ 12A17 Helgd § 4w o
Fig79 22X 59 A9 ztol7} gl Aoz Bk a8y oo g4280 A%
gol AR e 2oz APHE AFE Holxn Utk Fig. 9ol oAl 134
go] AAETIF A Yehdon HCIHEA o)n] 1Al dgrgel &2ngol
Ao Astm Utk oA 2HFTF AAHEIX B ol & TLC 24y HA=Z
£ HPLC 2AYo] giAgo2 ALY £ U Aoz Agdoh £8 ojdd 23S Ed
2 A4y F EARE % 2 2 A= dd A AFo] e, A A
Ao o oM Lelne] REE B3V AF U 5 YT FIARE ¥
Aol AMAIF Aguryel dsto] AFE & g Aoz d4do

to Mo
RO U o
3 =

R

(w4
%
i
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A 2% s47x 24 9 A E

Yol AFHolA Fulse 2HES F$A% $EAZE LAYl @ FEARY
SAY D 42TAA A9 GTE ARG 0-d1=2A-2- A4 10- HDA)S E%83

2 HPLCZ 2M% 23, E220 vlslo AYe RE NBolM 2429 X7} vz
2 oz AZHUYY. weq HPLC B4 AnzHy 2F4d2e 5230 7hss]
“HDA® ¥ E¥%o| we} 2dde] ¥ BA AT 77 2Ho) Hgste Tde SFuY
Asiwy,

—
O

i

A 24 AT SR
24 2 ATl g Qe ATHIN Ul BulEe £} $4
SAY 2tz 42eAE EE olF FUREZ o AT SoIHES A4, slojrEL
22, 3, A, %4 $02 7hFY Rolth @ AFE obY EldA molFE uish gol
48, 10-9=S02- A0, £2, ZRAY, U, AYTL, FAAYA FT 7R
1-2-dd4), FeE % 3 EE BE A

&= M

¥ = R-EEE L ECEERE R
DR nfel AYE AT o8], | wae] 4L A onl,
ol# 7} glojok @, ol#7t glofok gt

D10~ =ZA-2-dl A4k | 40 o3 056 ol %

(%) CECEER TS
08 ol (5 2dz=2gH e
HEAE)

3) FE (%) 5 ol 3t -

@) =942(%) 300 - 410 -

(5) A= (IN NaOH - -

ml/100g)

6 HFTT <4 4

M) HNY - Agatedor ok (YA 2
BAEN BF @
goE AL A g,
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A 38 d7E 2 A

527z 294 2 A34E n3AAAEIRI 2o 9F FENE AP
AN g 2A

10-3| = & A|-2-dl M AH10-HDA)2 A 50 mgell asiZste 4o FA(GZARE AF2 W
£23 99 ¥4 HHE Hskd 500ml £F T2 ¥, 8 ¢ 50 mlE w9 50T
2 7tedtn g Eostn, dARAL ALy WRES FHHA EFAD F RS 4
350 miE 9ol of 308 &3 AW 232 WS Yo 500mE HAT o 4 o
st Fgog sk FAAFY ALl 20344 o128 Astd, FAE Atz A
o] WgEe FAE AYsAl Gol HEFFAE Tt 13449 AFFAZ s

AP

7, n&dxAZetETSS SH2I

a. Z+2: u-Bondapak Cl18 & o]9} #A}3 2#

b. o1E 4k 0.02M (NH4):HPO4 / Methanol (7:3) &3
o Q14kE 718l pH 7022 ZA3ATH)
c. A&7 UV 214nm

—_~

: 1.4ml/min

(f% € 10-HDA Fu39 {2 AZe] 7-102°] H=8 HAs =H3Ad)

L
o
off
>
o

A 2 gFA 10ug dMa2etEazud] st 10-DHAS) 2= ¢
Auk. o} 2WEZS EF aYZ 9} vlEste 10-HDAC sigste HAE AL3A
t}. 10-HDAQ &3e mA9 B £ Fol2 v 4o wat A&stch

i&

AA =243 BEE AFT
10-HDA (%) = x -
BEZE Javy A AN

x 100 %

rlo
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10-HDA (mg/ml) = E&% ¥ X(mg/ml) X — X

A 44 A3 R 12

neda2ctEgTZ YEEMS g1 2
QA2 FFAol g Aot wiansHh 100 ppme] 2L A XE R 10-3 =54 -2-dl4
Al (10-HDA)o| w$ HPLC ¥4 ZA#E Fig. 2-1A% 2o & 2709 peakE TFEH4Y
10-HDA ¢ major peak
By s 961%S Ul §H HA2ZE AFAAN FLE 279 gdE MFez2 FAIH
A2z FRaFt AA1H AA29 HPLC £4Z7E Fig. 2-1B, Ce 2} BASS BF
1740) 4] peakE ol YElY s 2 BEEE v2d & Holth A 1 2 2 &5 10-HDA
o BYSTE 742% 2 732%2 H|<d gtg Bolu, 53] Hille Z$+ ul10-HDA peak7t
2% 32 yehgd 2zt AA peakE FEXEE F2-2¢ YeEHAS.

X2-2 peak L area ¥H X

Samples peaks area %

= 3.86
RLYAYBRTF 96.14
13.63
3.12
9.00
74.25
14.85
11.90
73.25

p—

A1

A2

W N D W N~ (N

¥2-3 10-HDA A ¥ &3

10-HDA &% %

BATE

7 A T3
7 A1 53mg/50ml 6.3 40 o4t
A A2 56mg/50ml 6.2 40 o1
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F2-30] A S 10-HDA &3Fo] 4&so] FAX 9} vj@sct

ol1g AF}E ¥ £ o AAMESo ¥IE 7E HEFHE HY AHL VL F o
U, 2g¢de] g599 d]10-HDA £X(39%)0) v|dtd ZAAE9 vli0-HDA 33 =X &
}16-17%5 AA3n Jomz B£Ee a4 no Be A7 a7HY, 2 294
2 AEY €5 277|F0] B F UL Ao BolnE A FA SFRYc HEY £
Ae

»

1og Bl
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¥2-2 peak ¥ area ¥4 X

Samples peaks area %
1 3.86
2LAHYTEE
2R Ed 2 96.14
1 13.63
2 312
2 A
3 9.00
4 74.25
1 14.85
A2 2 11.90
3 73.25
¥2-3 10-HDA A% &3
10-HDA 3 %
AAss
A 72
2 A 53mg/50ml 6.3 4.0 o14t
7 A2 56mg/50ml 6.2 4.0 ol4

H2-30 HAE2o 10-HDA ¥ Zo] A& A% vusAUet.

olgigt ZHE ¥ ¥ o HASo] ¥ E V& dENAde MY BHLS ¥ F UL
U, 294 2FY9 8]10-HDA FXE(39%)0 uldtdq ZHAME9 ©]10-HDA &F ¥+
oF16-17%5 AAlstn ez E¢Ee Haidol 2o ¥ A7 27y, & YA
Tk Y7 &0l € F Ug AoE Boluz Hi FH Foud HEY F

g A&
9lg oz gt}
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Giucosamine (mg/ml)

1.4 1

1.2 4

L0
1.07
08 —8— Hydrolysis with 1% HCI
: - O - Hydrolysis with 1% Acetic acid
0.6 T T T T
] 15 24 48

Time (hr)

Fig 1. Hydrolysis of chitosan with different acids.

The hydrolysis of chitosan was moved slowly more
hydrioysis with acetic acid than hydrolysis with HCI.
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G1 G2 G3. G4G5Gs
Fig 2. HPLC chromatograms of chitosan hydrolysates.

Soluble chitosan was incubated with the culture supernate

of chitosanase from Bacillus.sp and were analyzed by HPLC.
A. Mixture of standard chitooligosaccharide.

B. Chitosan hydrolysates by Acetic acid

C. chitosan hydolysates by HCI
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T ]

3
|
:

Fig 3. HPLC of the products

3 produced in the hydrolysis of
] chitosan by chitosanase from
5 Bacillus. sp.

A. Enzyme reaction time - 1hr
4 B. Enzyme reaction time - 3hr

i lﬁ C. Enzyme reaction time - 6hr

RN D. Enzyme reaction time - 12hr
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o
4

T T T T T

0 3 6 9 12 15 18 21 24
Ernzyme Reaction Time (hr)

Fig 4 Time courses of (GicN), degradation catalysed by Badillus. sp. chitosanase.

The (GcN),, concentrations at each reaction were calcutated from peak areas in
the HPLC prcfile.
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Yield (%)

100

80

60 -

Oh 6h 12h 24h

Enzyme Reaction Time

Fig 5. Courses of the hydrolyses of chitosans with different

acidic treattime by Bacillus.sp. chitosanase
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G1

G2 #F ¢+ 5 o ¢ 0 00
s B & a & ¢+ & 0 0 0
GAQ!L';,

es N4

ce K

ST 1 2 3 6 - 912 15— 24~
Time(hrs)

Fig 6. Effects of enzyme reaction time on the composition

of chitooligosaccharides. Hydrolysis with 1N Acetic
acid.

Soluble chitosan was incubated with the citure supernate
of chitosanase from Bacillus.sp. For varioustime interval
and the products were analyzed by TLC.
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G1

G2

G3

G4

G5

G6

ST 1 3 6 12 24

Time(hrs)

Fig 7. Effects of enzyme reaction time on the composition
chitooligosaccharides. Hydrolysis with 1N HCI for 1hr

Soluble chitosan was incubated with the cuiture supernate
of chitosanase from Bacillus.sp. For various time interval
and the products were analyzed by TLC.

—259 -



G1

G2

G3

G4

GS

Gé

3 6 12 24
Time(hrs)

Fig 8. Effects of enzyme reaction time on the composition of
chitooligosaccharides. Hydrolysis with 1N HCI for 12hr

Soluble chitosan was incubated with the culture supernate

of chitosanase from Bacillus.sp. For various time imterval
and the products were analyzed by TLC.
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G1

G2
G3

G4

G5

G6

ST 3 6 12 24

Time(hrs)

Fig 9. Effects of reaction time of HCI hydrolysis on the
composition chitooligosaccharides.

Soluble chitosan was incubated with the culture supernate

of chitosanase from Bacillus.sp. For various time interval
and the products were analyzed by TLC.
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Part I. GC/MS2 Macro Program2 Ol
uhtd of 2
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ggste Zolth ol Fogor & HE Sil‘%"é Ao Fudtx AE2 stoof &1, edible
#lob & 2% non-edible portion# eldtodol gtk Iz EAH A5E HT
A Az

l'j[I

e BEL Agjo}l o RE A& subsampled €A E o 3
E720 w02 qample preparation ©] o] FojAof gt}
S WA BAE extraction AFCE f7) £0jE Agsted AR F Y ¥ AEE HE
e 2ess gAgoeM gy 2P 50-250g9 M E S acetonitrile

olu} acetoned blending3}°1 Feo.

zzyogx AL AZ/ $£2L TS A$ liquid-liquid extraction (LLE) WH, &
acetonitrile & acetoned & &0l A FESAT 1A ARY B+ soxhlet
extraction %8 AM&3te] &8tk Soxhlet extraction W BE A+ AEE FAI
228 & QL2 1Y automated soxhlet extraction ¥o] HEso] B AFAMA o &
31 Ao

A20= COM NHaot 28 B34 7149 944 (critical point) Btk 2 2= ¢F
Aeolq 2%8h= Supercritical Fluid Extraction (SFE) #¥o] 742so] #4 9 AF A&
YMo| dg o]ggm glon xd 32 4ol 2y 1%hg ol &t AFHoE HE A

N
_

24 partitioningfqL purification (preparative chromatography) HFAE AAM ofFojAA "o
Partitioning solvent:s A4 £4¢ sample extract2FE w3 £33 £+ e &
2 Mdsjol st} Purification HA S &ujo] Ho} Qe g8 A F2 mHAe 4

a249 aold] o EAUA 382 S cleanupdte adsorption column chromatography
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(ACC)St  molecular sized zoldl A HFEL  cleanupdtt  gel permeation
chromatography (GPC) $ol 2tf. o9} AL gL A7ts £oE ez & 8 oy,
ANge &4 94 FAdY 249 8y d4d wel 35&9 Aojst 37 7o o
dHg AAMEs] dadlM dR7HA 2 cleanup o] AEHUD.  Solid phase extraction
(SPE)e #%, Zéki} 2 5% A4S M
AFoln, FAANLH} 2 &9 AHE 3
o Al Hef¥ & & FHE M Q7

vpA et dAZ H94Ee FFE AA
determination 23]t}

AgAA AF FF AE B2 4 59 HIH =44 gepy GCNPD
(nitrogen-phosphorous detector) GC/FPD (flame photometric detector), GC/ECD (electron
capture detector), £ GC/ELCD (electrolytic conductivity detector)§2< AH&e] gton HZ
& GC/MS (mass spectrometry)€ £33t SIM mode (selective ion monitoring) =& full
scan modeE ol&3te vl AF FF H&& 24E ¢ g gl

HolA AFe HF 249 4dAE dANCR 48t Scheme 1914 Yebligith

M
2% 7 A ¥ ol ¥ AEE AF

| 34 A2l gl 1892 gk
4 - 5

oS‘;“ 2
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Scheme 1. Simplified Scheme of the Steps in the Analysis of Foods for Pesticide Residue

Sample preparation

Extraction

Clean-up

Partitioning

Purification

Determination
Separation
Detection

Confirmation

Physical separation of food parts
Combination of Samples
Chopping/Blending

l

I

Acetone

|

Water

Organic phase

|

Acetonitnle
I
Water

Organic phase

I

l

l l

Adsorption Gel Other No
column permeation | | procedures| | clean-up
chromatograhy
| | 1 l | | l |
GC TLC HPLC Other
procedures
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A2 A9

A 13 247]7] 2 Zy

1. Zl

ANEBE4E blendere WARNINGAH A|E Model No. 37B49oln}, A8 F&4&
homogenigere Model 17105 Omni-mixer, 2|2 Filter papere Shark-skin filter paper
2 Agdgc.  Cleanup® Sep-Pak% Waters #ES Al4sden, 22 J|F=2&
stopper7t ¢4 100ml mass cylinder 100ml round flask, wide mouth funnel, Mason jar
a2 2 15ml test tube Folth. A& F%4& v ASE (Accelerated Solvent Extractor)
£ DIONEXAF A& ASE200E AH&stildh

2. 2A4717|
- HP5890 series I Plus Gas Chromatography (GC)
- HP 5972 Mass Selective Detector (MSD)
--HP G1034C MS Chemstation
~ HP Vectra 486 personal computer

- HP Laser Jetd plus Printer

424 A o

- FE4vE 2ol HEYEY P deE, ol E T2 MalinckrodtAt AF HPLC
gradeZ #20o] NaCl2 Kanto Chemical Co. 584 A%& A4389t. ASEZ #3¢
i g9 2 AALSLEZ Rol= diatomaceous earthe Sigmart AFE o9 sea

sande MerckAl A% & AM43tad
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A 34 B4/ FF 24

1. GCMS ZEx
- Column : HP fused silica capillary, cross-linked 35% phenyl methyl silicon
(HP-35): length 30, internal diameter 0.25mm, film thickness 025um
- Injector temperature : 250C
- Transfer line termperature : 280C
- Split ratio : 1/10
- Carrier gas : Helium 0.7ml/min. at 140C
- Temperature program
+ Initial temperature : 1 min. at 140C
- Rate 1 : 20T /min. to 210T
- Rate 2 : 1T /min. to 220T
+ Rate 3: 20C min. to 300T
- Final temperature : 5 min. at 300C

- Total run time : 25min.

2. ASE & =2
- Pressure : 1,000-3,000 pis
- Temperature : 50-100C
- Extraction solvent : acetonitrile 100%
- Heat time : Smin.
- Static time : Smin.
- Flush volume : 60%

~ Purge time : 60 sec
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1. DCC Method
o] ¥ KIST Doping Control Center (DCC)olA 22744 HnE 2% RAA ZA
gls FA.Bdso P 2AwY (DCC Method)2 24 GC/MS-SIM  mode$}

2e HRS FA9 23yYstn ABEARA @

computer macro programe T3

F Ae Wil

7}. Sample Preparation

AR H4E33Y AR zAYEd J4 1 dEHS S JEE 2A8
A A% MNE lkgd TEHA At F TS F 458 @t 1 Fe
120 mesh EFAc] T34 d7tx E430d. YR Fole AR 29
FE Astoq AgET

,_.

I
e
ulo

4]

ue
o

4. Extraction

A Hdd2 FoE A E S0ge 3t Mason Jardl W& § JHEYEZ 100
£ A7bsta, Omni-MixorS o]£8¢9 2500 rpmolAl 327} homogenize A7tk $7%
o] 1= 100ml mass cylindersl NaCl & 10g& #7MA7 &
olgste] 24 OJMELEY LA filter A7|2, A4 EE0 F T o}EYEY

ol 22 o 742 A2M A e

shark-skin filter paper&

t}. Clean up
D) #7194 5% (OPP)
U WA F2E FHEVELLAF 10T H3td 5347 § ojHEL
2 gA 5AF GCMSH FYste] 248

2) 471943 59 (OCP)
F2d ofHEUEZLAF 10mS st 55 A7x 84 2ol A 19
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2.

3]

i
=
-1
o}

3 10% ot Eo] i HA L 5mZ condition A florisil Sep-Pakoll
loading AT 10% ot Eo] &&= A L 52 F W elution AT o
gz WHoZ cleanupd AEE ¥F A F oA HA Iwd T =4
GC/MSHl F4Jsto g4 gk,

3) shutsfol EA 5 (CAB)

F29 MAEUEZLAFT 10ME HdAd FFAA, 1% WEEe FFE
methylene chloride 202 condition® amino-propyl Sep-Pak columndll loading A
1tk 1% vergol #4449 emthylene chloride S E elution A7) ¥% A7 ¢

fee 2me] AFSLS = 3 disk filter2 filterd & GC/MS FYAA £
e

2. Determination

GC/MS-SIM(Selected Ion Monitoring)& ©]#38< OPP, OCP, CAB5Y s%&$
EA9 screening ¥ 4 UE macro programe WE7] Y8 characteristic ions% 270
9 o] &g MAFAL, (39 cleanup FHER BAY 74 FFEE GC/MSH FYA
A EAd

DCC Method= E4A|Zto] Bu X A1 F&80]9 o] Ho| Bosuz ¥ A7

02 $3% 4 9t #39

2
2
rle
2
oo
o
>
52
2l
b
rlo
ked
z2
=
2
2]
rlo
>
3
=2
bote
e
B2

o

2423 89817 9

ASEE 0|83 MEdtd
Extraction celld] L¥-£ol filter paper® Z 2, florisil 5g& A8 10g& cAUE A%
of 29 F7bol anhydrous sodium sulfate® 22 vl}E A2 ¥ cell® ASE trayol 2

F2¢9. og 229 49 HHxPL 2rsietd Ex& 50T, 80T, 100T=, ¢

2 1000psi, 1500psi2 ¥AA F28Ah. 21 FF4A $a22E AAG st

resing Cyg, florisil, silica® Ab&3tod resin® el &2 AALRE 2A8QT. o g
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2ol 334 A3 NS WEAd Bdsld Asgd £¥
g fat FFE AAAINDL fiterttt. FEL0)E 943 F% AzA7ln, ISTD
(NCPD/TPP,100ppm) 100 42 %715t acetone lmlol RALE A8 %9 T syringe
filter 3t GC viald] &71th. ASEY %2339 Z dAnitt 285& Ae 294389
gs3 2.

ASE &9 285+ AT

Load sample into cell

!

Fill cell with solvent |....... 20-60 seconds

Heat and pressurize cell | ... 5 minutes

.

Hold sample at pressure and temperature |...5 minutes

Pump clean solvent into sample cell |..20-60 seconds

v

Purge solvent from cell with N, gas | ..30-90 seconds

v

Extract ready for analysis | ... Total Time :12-14 minutes
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EXtraction Procedure at High Temperature and Pressure

Load Sample W
into Cel
Y
Fill Cell
| with Solvent
Y
Heat and

| Pressurize Cell |

!

Hold Sample at
| Pressure & Temperature |
Y
Pump Clean Solvent
into Sample Cell
Y
Purge Solvent from
| Cell with N, gas

Y
Extract Ready
for GC/MS Analysis

-273—



A3 A% 2 n

Al 14 ASEE o] &% 5% 5 ¥
1. 58 =54

Accelerated Solvent Extraction (ASE) W2 #7]8048 223 1¢g ol &3to 4
F NEERY 748 ZAHoR ®aEA FEde PHeE F&
f71 &g ALgat7] gEe 7] & A v &S Y5 Ade FHo] Jemz F
29 712 FAH1 Jde EFY shdelnt. 28y o] &3y 2% 2 g Wy
of w2t 32&9 zol7t AT HHY FE2US A= A9 F83Y

duitdog ¥ 2xdMe ZAYYERY S8Rt FUH T, Sol9 FAo] o}
A1, matricsdl g desorption kinetics?} W2 A S22 matrics effects® ZANZF
A 52 FEAME xE RN &t dAFHE FAESF xR da
extraction celld] &o}5 wW2A AHFA H22 FEANE dZAZD 30

ASEd o FZWHE EPA method 354591 A 21, EPA method 3545%
HAY &dx7h B2

soils, clays, sediments, sludges, waste solidsZ Y& Zo £
semivolitile organic compoundsE F%&te WHoz o &g x ¢g
ASEZ ol§3td & 7158 AEs LANRY 371 FEE HE AED, &
& &§3 A8 E diatomaceous earth(7FZE)U anhydrous sodium sulfate®} A|82 111
219 &2 Zeslo Alg3g. ASEY AME3lE extraction cell& 1lmi, 22ml,
3B3ml cells FHAEY 4o met dedste] @t Celld A7ld we} A LHE §7
Lol &2 1lml celld A% 12-15ml, 22ml celld 2% 25-30ml, 33ml celld] A<
3o-gsmiolth. Celldl A8E€ A$1 F& FE sea sand® AY T8 8714 ¢=
31, cell void volumeol AZFE ALEEE F7140)9 Al&3Fo] sojueg ARE
Qs A FAA7IL, Wl TS 2714 ¥ Aol £0lY AEFE 29 5 e Wyl
o Matrics®2 %H o71¥ 4 v W22 E AA7] Yo Aflorisil, Cys, silica
powderg cell®) BEEA FAAA AHLH cleanup HAES & BA Y F ot

ASEol 98 17} A8 F5o s AZhE & 12-14% AEZ soxhletdx| Bt} of

Ao

5
ric
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F AL AR 229 75,
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Table 1. Comparision of Liquid Extraction Technique.

BAdMe Mg 1g7

8 dj9} 7]e} soxhlet, sonication, microwave, L
2% o ALHe NEF 2 SuiRE vusgn 9
g ASEZ 2% o ARHE g% OE PHEY v&eAw
A 2-2087t AL ¢ HeE g2 B
atof 79

Technique Sample Solvent Solvent/Sample
Size(g) Volume(ml) Ratio
Soxhlet 10-30 300-500 16-30
Sonication 30 300-400 10-13
Microwave 5 30 6
Shaker 50 300 6
Automated 10 50 o
Soxhlet
ASE 10-30 15-45 L5

230 7}

ATl A
A& &dstaz gd.

7}, Pesticide $%€ 9% ASE 2= ¢& =4
AF ABAA pesticided FF37] A8t 50T-100C Atold &=z7A3} 1000psi-
1500psi Atold] 8 z2d& ¥HAA F5&& vasidd. 0T, 8T, 10Ty 259
1000psi, 1500psi®] ¥&olA &= pesticidest HEFA 8 A& we} tpag Aol: U2
U, Bl %@ 85 8E B Table -1 e 259 ¢4 Wl @2 pesticide 3589
3% Yehdidoh 1000psiol gEelA, 50T Brh 80T 100CHM th¥#2 pesticide
F&ol g4 4t 50T 100C 9 2xdAE 1000psi BohE 1500psid) ¢48S &
Jate sol A5&S It 57 AZoy, TN E 1000psigh 1500psi ZFoA w3
¢S 894 Ao g JEAEY 44 80T 2= 1000psitt 1500psisl 4+
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2 AHA zAoR AL A 2y AFAsCd g3 F
pesticide®] solubilityd] 9%& Fog $& 259 4L £sE o] A5gd £4
Felahgth 100T, 1500psi ol el 2=t ¢ 24 Astur s+ pesticide 9ol o
2 22 Begdo] A FE5o] GC/MSY total ion chromatogramolX background}
UT Fol AT 7 de 8548S 4& 5 AU 28e2 259 4o H¥xHL2
80T, 1500 psiz ZAAs %

r-{u:
o%
o
i
o
o
=
«r| r

4. 249 53

Acetonitrile, ethyl acetate, acetonitrile : ethyl acetate (v:v=50:50), hexane& ASE #%
Lo 2 AL43td 35S 2AEAY. ASE 259 ¢4Ez2AL 80T, 1500psiS A4ty
1, 4gd 79 BHE22E AAN) dd 48 FF resin (Cig, Flonisil, silica 2tz
5g) AH&StAY o] AIZHA resing FAlol Abgste] Hludt A Table 1-29 2 23 &
Jetlidd AF AE9 AL resinel W} pesticides®] &9 o7l 42 & Yoy,
acetonitrile® ethyl acetate7t 2 AFA RN £2 35§ YehlAdD. Acetonitriledt
ethyl acetate T Lo Al4L pesticidesd 35&0] ¥olA 2, non-polard hexane®)
BEole A EFddA ¥ g4ES Jehdg. 222 280 ooy g2 2
£ 48 27AAAM FZ87)d AL boiling point?} ¥ acetonitriles AL}

Fig. 1-19M & &9 #3lo] w2 total ion chromatogramg YeEbR AT

o. Resinel @2 #Wal&d AA 19

Cis, flonisil, silicaZ Z}d 5g¥ F& §Ao| 5g& AMd3dte] AEAZY ¥ 5“ A AAL
32 o} HYY olff ASE &9 ¥ AL BT, 1500psiE, F% £z
acetonitriled AHE3IAT. AF &o THE, fatold 4229 2 44 59 dge
448 AAslE oy, P52 ¥e 49 WAL AAd=d FHE £
Florisil& edible fatol4 A9 AAd, polarity?} 2 silicats B %9 +%& 43l
de AEd AZadt AR AL resing /9 w2t 35 499 Azo] oj¢ <2
At Resin® FFA wet 3582 vl 2H Cyg florisil, silicad) 3744 riseng FAl
of AHgste Ao 7MY 2 WHED AAY 2345 el Fig 1-28 AEA 59
pesticidesE spikedtsd resin® #slo] m& GCY total ion chromatogramsS WeERATE

= Nlo r\r

ol
3]
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Table 1-1. Effect of Temperature and Pressure on Recovery of Pesticides. (n =3)
tM.R. : Mean Recovery
L
Recovery (%) according to temperature and pressure of ASE
ASE 50°C 50°C 80°C 80°C 100°C 100°C
1000psi 1500psi 1000psi 1500psi 1000psi 1500psi

Pesticide tMR. RSD MR RSD MR .RSD MR. RSD MR. RSD MR. RSD
Dichlorvos . s . . . . . . . . . .
Ethoprophos s4.1 809 705 310 153 65 768 12 820 61 831 79
Omelhoalc . . . . te . . . - . . L]
Phorate 598 122 586 29 613 55 569 174 528 140 625 6.5
Dimethoate . . . . . . . . . . . .
Fenthion 777 210 861 141 858 183 814 114 820 104 867 10
Isofenfos 798 156 897 94 836 S9 838 27 870 32 879 44
Phenthoate 646 796 799 333 840 75 - 859 25 896 62 936 28
Fenamiphos 526 869 559 739 620 264 669 122 707 82 194 57
Methidathion '001 146 944 54 981 72 950 281 967 56 952 367
Ethion 688 559 872 130 854 55 860 2.7 890 495 917 38
Fensulfothion 692 734 694 490 988 459 971 485 942 213 952 367
Carbophenotion 913 224 951 232 892 214 895 204 909 45 939 187

Piperonyl butoxide 97.0 1.4 9.1 9.6 91.6 41 93.0 32 95.6 45 972 3.0

EPN

Phosalone

42.1 870 581 375 606 410 668 182 616 326 663 142

781 840 957 659 870 502 897 325 952 203 13 210

* Not Determined
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Table 1-2. Effect of Solvent on Recovery of Pesticides .

(A : Acetonitrile, B : Ethyl acetate, C : Acetonitrile: Ethyl acetate(1:1=v.v), D : hexane)

HF-1 HF-2 HF-3

Pesticide

A B C D A B C D A B C D
Dichlorvos . . . R . . . . . . . .
Ethoprophos 1037 926 954 0 1268 970 922 01 1180 122 113 82
Omethoate . . . . . . . . . B . .
Phorate 880 898 1800 32 940 931 1770 192 801 1244 1090 10.1
Dimcthoste . . . . . . . . . . . .
Fenthion 1004 123 1240 01 1069 1077 957 1 1222 1414 161 87
Isofenfos 1014 908 953 1.9 1028 959 872 34 122 732 720 100
Phenthoate 1034 727 740 28 1286 864 700 187 1459 309 53 70
Fenamiphos 1088 1000 1000 O 1042 963 819 00 1395 1202 110 00
Methidathion 934 992 989 0.1 1190 949 1030 1.6 1340 1483 206 19
Ethion 753 911 997 67 804 955 928 362 970 1061 107 103
Fensulfothion 763 982 1082 06 867 1000 945 55 1141 1176 129 03
Carbophencthion 1178 84 919 60 100 902 865 439 1158 1033 99 88

Piperony! butoxide 1020 870 936 0.1 803 87.7 838 01 903 1012 97 8.7

EPN 117.8 845 6.) 60 1001 1128 864 439 1158 1009 103 9.0
Phosalone 96.7 857 935 03 12901 %46 1008 42 1400 1375 159 99
L MRy

* Not Determined
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Figure 1-1. Sclvent Effect on Removal of interference.

Adundesace

e
Too000G }

$00Q0000 ‘
3000000 - Acetonitrile
«c00000 ,

3000008 &

2000008 : !
! o

sacoooeé 3

o i .lj T P }E i A‘,lr'L,

€00 8.00 10.60 1200 14.00 16.00 1#.00 20.00 32.00 24.00 26,00 28,00

IPsienes

«ss2020

e

4080980 I

3se0a00 |

sescesd . Ethyf acetate

¢
1600000 i
2000000

i

teeesee 2 § i{’ o g -
: . LI P
se0oas d "I’-ll..- "JL.!!" ; ¢ & ““”‘” ;w ‘!H

2 ~
.40 3 58 10 0487 50 14.6618 . 5€ 33 .0838.0822 0024 0328582339

issasen i .
by

Tvsele.,

vesaene §

canveae i

-

sEeres e o
16 eren

129000

b b

%

f [ Acetonitrile : Ethy! acetate(viv=1:1)
: 4
+

Creese ]
TEse e
"
. . . A Moy

*.h e DR R N N R R NN L RN E LR R

LR R )

e b
f

\

§

i

' ve—
A,
e

Abundsncs

cesdeae
1esanes
1080080
1sesees
1080e00 Hexane
18003043
YR E

so00vas L_ ‘“JM: “ ,\I 3 Y Au!'u

s N, .
E.09 5.90 10.0012.00194.0016,0018.0020.0028.00234.0826.0023.00

- 279~




Figure 1-2. Resin Effect on Removal of Interference.
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@ Recovery(#B 5224 - 2% 80T, ¢&: 1500psi, resin: Cig + flonsil + silica)

Table 3-5 olMe dAYFARA FLEE
$2¢ IS YA

spike 3t  ASE A2

Table 3. Recovery of Spiked Pesticides in HF-1, HF-2, and HF-3.

Reco very % ( RSD)

Pesticide Name HF-1 HF-2 HF-3
Bendiocarb 69.08 (7.39) 84.48 (6.45)
BHC 103.98 (6.98)

Bitertanol 123.62 (8.63)
Carbofuran 123.21 (5.99) 100.23 (11.76)
Carbophenothion 110.42 (12.05)

Chinomethinat 110.1 (15.64) 126.65 (3.59)
Chiorfenvinphos 126.31 (2.15) 57.69 (8.41)

Chlororbenzilate 141.82 (0.59) 60.04 (9.79) 78.32 (12.47)
Chlorpropham 72.06 (24.52)
Cyfluthrin 119.40 (9.73) 54.75 (3.82) 72.84 (13.42)
Cyhalothrin 105.07 (4.81) 93.79 (3.15)
DDD 156.47 (1.60) 61.45 (8.74) 100.87 (11.82)
DDE 99.11 (4.16) 56.71 (9.05)

DDT 85.41 (8.89) 42.07 (18.80)
Deltamethrin 96.76 (14.90) 124.19 (3.76)
Diazinone 105.73 (18.81) 79.86 (7.84)

Dichlorfluanide 18.24 (3.11) 80.21 (10.47)
Dicofol(deCHC);) 114.12 3.67)

Dimethipin 100.26 (8.68) 89.58 (29.21)
Disulfoton 77.51 (14.91) 86.78 (1.17)

Endosulfan 156.54 (1.88) 61.53 (1.37) 97.68 (11.24)
Endrin 111.58 (0.41) 59.50 (9.70)

EPN 120.11 (5.55) 123.63 (13.43)
Ethion 94.85 (13.52) 52.41 (12.20)
Ethoprophos 129.56 (10.50)

Fenamiphos 149.40 (2.31) 65.80 (6.59) 49.56 (25.82)
Fenthion 114.60 (11.10)

Feavalerate 84 .82 (8.36) 82.87 (14.12)
Flucythrinate 91.49 (12.67) 44 56 (7.41) 95.60 (9.65)
Fluvalinate 97.61 (6.49)
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Reco very % ( RSD)

Pesticide Name HF-1 HF-2 HF-3
Imazahl 143.62 (5.61) 85.85 (7.61) 52.90 (23.24)
Iprodione 95.62 (4.99) 93.30(2.43)
Isoprocarb 110.37 (9.34)

Metalaxyl 104.94 (7.71)

Methidathion 138.61 (11.83) 121.51 (12.53)
Metnbuzin 98.26 (7.86) 64.69 (10.50)

Monocrotophos 128 21 (29.34) 68.80 (24.44)
Pendimethalin 114.98 (3.13) 51.15 (8.78)

Permethrin 113.00 (6.97) 54.79 (4.60) 78.73 (13.91)
Phenothnn 56.40 (11.83) 65.67 (18.60)
Phenthoate 81.04 (8.00)

Phorate 51.76 (10.84) 104.79 (8.35)

Pinmicarb 113.13 (7.80)

Procymidone 130.11 (0.88) 5492 (7.16) 74.85 (13.09)
Propamocarb 80.4]1 (0.53)

Propargite 138.27 (6.55) 5291 (1.84) 94 .48 (8.92)
Propiconazole 112.79 (5.02) 53.66 (4.00) 84.58 (10.02)
Propoxur 67.71 (34.39)
Terbufos 73.46 (4.78) 130.63 (7.78)

Tetradifon 132.09.(10.77) 60.84 (6.96) 78.03 (9.70)

Thiobencarb 143.94 (14.44)
Triadimefon 143.29 (3.30) 77.12 (7.65) 75.69 (12.71)
Tnadimenol 125.97 (0.35) 83.80 (6.63)

Triflumizole 106.96 (4.01)

Vamudothion 94.41 (17.90)
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Table 4. Recovery of Spiked Pesticides in HF-4, HF-5, and HF-6.

Reco very % ( RSD)

Pesticide Name HF -4 HF-5 HF-6
Bendiocarb 80.49 (18.33) 100.45 (2.68)
Bitertanol 70.62 (14.22)
Carbofuran 85.20 (7.0D) 107.21 (4.87) 51.90 (19.21)
Carbophenothion 75.12 (11.99) 69.02 (9.29)
Chinomethinat 113.56 (6.41)
Chlorfenvinphos 8049 (11.1) 87.27 (4.01) 58.01 (10.98)
Chlororbenzilate 75.99 (22.65) 98.42 (3.88) 80.18 (11.45)
Chiorothalonil 78.23 (7.34)
Chlorpropham 59.60 (8.21) 114.76 (3.33) 77.52 (11.36)
Cyfluthnn 88.72(9.97)
Cyhalothrin 76.44 (10.38) 106.49 (14.61)
DDD 112.69 (10.34) 60.65 (8.11)
DDE 72.99 (0.08)
Deltamethrin 59.72 (8.67) 108.51 (13.63)
Diazinone 81.50 (1.01)
Dichiorfluanide 61.49 (8.93)
Dicloran 6518 (13.21)
Dicofol(deCHClL3) 69.56 (15.56) 125.86 (3.96) 5437 (9.23)
Dimethipin 107.57 (25.67) 124.38 (0.08) 74.07 (14.13)
Dimethoate 90.22 (9.63)
Endosulfan 96.73  (6.39) 61.59 (3.88)
Endrin 59.16 (0.35)
EPN 72.27 (19.12) 113.53 (6.21)
Ethiofencarb 88.25 (15.52)
Ethion 51.99 (16.87) 71.24 (5.18)
Ethoprophos 69.29 (1.23)
Fenamiphos 63.06 (3.68) 106.69 (2.21) 63.27 (7.11)
Fenthion 76.74 (14.2) 74.99 (4.15) 51.72 (8.79)
Fenvalerate 100.09 (13.77)
Flucythrinate 100.55 (10.69)
Fluvalinate 53.87 (9.96) 115.22 (9.12)
Imazalil 77.64 (5.50)
Iprodione 61.14 (15.66) 98.30 (1.05) 57.52 (6.99)

7.
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Reco very % ( RSD)

Pesticide Name HF4 HF-5 HF-6
Isoprocarb 60.51 (2.49)
Metalaxyl 101.23 (13.26) 130.20 (5.24) 69.71 (11.94)
Methidathion 101.23 (5.98) 110.25 (0.06) 72.52 (6.98)
Metribuzin 66.05 (10.24) 102.99 (10.56)
Monocrotophos 75.99 (9.56) 65.56 (13.98)
Pendimethalin 93.51 (8.31) 75.93 (2.16) 54.22 (15.34)
Permethrin 96.73 (6.66) 89.01 (11.14)
Phenothrin 59.57 (13.57) 85.70 (9.99)
Phenthoate 63.21 (4.13) 51.02 (15.36)
Phosalone 68.72 (5.98) 88.99 (6.13)
Phosmet 71.95 (9.08)
Pirimicarb 76.07 (14.17) 105.75 (16.84)
Procymidone 61.14 (10.48) 80.86 (1.40) 106.65 (10.32)
Propargite 76.44 (6.41) - 98.95 (4.88)
Propiconazole 105.24 (7.36) 113.52 (1.89) 62.80 (1.91)
Propoxur 75.52 (23.35) 92.73 (9.95)
Sethoxydim 119.27 (7.69) 78.01 (15.64)
Terbufos 56.86 (15.13)
Tetradifon 75.52 (23.35) 80.80 (10.94) 68.45 (7.62)
Thicbencarb 96.47 (7.35)
Triadimefon 66.15 (9.88) 86.69 (6.11)
Triadimenol 53.87 (9.89) 89.17 (4.83) 75.46 (6.96)
Triflumizole 65.78 (8.41)
Vamidothion 119.94 (6.02) 123.52 (9.01)
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Table 5. Recovery of Spiked Pesticides in HF-7, HF-8, and HF-9.

Reco very % ( RSD)

Pesticide Name HF-7 HF-8 HF-9
Bendiocarb 67.30 (10.76)
BHC 92.80 (10.36)

Bitertanol 81.50 (12.66) 121.00 (8.35) 92.06 (10.64)
Carbaryl 80.77 (10.21) 86.33 (21.36)
Carbofuran 55.15 (10.58) 101.21 (14.39)

Carbophenothion 127 81 (13.64) 62.29 (9.20)
Chinomethinat 83.30 (14.32)
Chlorfenvinphos 5698 (10.32) 87.06 (6.12) 114 91 (19.33)
Chlororbenzilate 6421 (8.34) 72.90 (14.96) 77.33 (12.85)
Chlorpropham 91.51 (26.46) 118.53 (14.96)
Cyfluthrm 65.10 (8.69)
Cyhalothrin 65.60 (3.47) 95.62 (16.24)
DDD 74.45 (7.69) 58.54 (13.77) 95.43 (7.99)
DDE 57.52 (20.64)
DDT 127.82 (10.22) 56.72 (7.65)
Deltamethrin 55.49 (18.64)
Dicofol(deCHCl;) 79.10 (10.64) 115.62 (7.38)

Dimethipin 87.64 (6.83)

Endosulfan 96.73 (6.32) 56.14 (10.23) 90.83 (10.85)
Endrin 9396 (9.13)
EPN 80.36 (6.06) 69.04 (19.41)
Ethiofencarb 56.98 (1.47) 95.65 (9.08)

Ethion 75.64 (10.00) 123.01 (13.44)
Ethoprophos 92.25 (19.36)

Fenamiphos 76.69 (9.40) 104.50(11.12) 80.35 (16.35)
Fenthion 109.71 (2.64)

Fenvalerate 87.55 (3.78) 113.37 (15.92)
Flucythrinate 51.18 (14.32) 111.75 (9.92) 127.67 (11.36)
Fluvalinate 110.38 (13.23)
Iprodione 75.10 (8.68)
Metalaxyl 70.84 (8.99)

Methidathion 88.21 (4.75) 98.70 (13.41)
Metnibuzia 62.87 (9.29)

Monocrotophos 69.42 (3.27)

Pendimethalin 60.70 (5.97)
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Reco very % ( RSD)

Pesticide Name HF-7 HF-8 HF-9
Permethnn 103.51 (11.85)
Phenothrin 125.47 (6.97) 115.95 (10.83)
Phenthoate 98.68 (10.46) 82.41 (6.98)
Phosalone 67.20 (15.61)

Phosmet 62.64 (16.28)

Pirimicarb 97.04 (3.97) 120.03 (14.44) 69.77 (9.35)
Procymudone 61.85 (18.46) 92.48 (9.83) 77.64 (8.13)
Propamocarb 98.42 (25.28)

Propargite 62.64 (16.28)

Propiconazole 67.20 (15.61) 98.85 (5.56) 91.60 (8.91)
Propoxur 54.28 (8.58) 74.46 (16.77) 68.14 (12.87)
Sethoxydim 125.82 (18.43)

Tetradifon 54.28 (8.58) 75.92 (6.98) 103.89 (17.34)
Thiabendazole 123.35 (5.68)

Thiobencarb 87.64 (4.66) 66.75 (8.34) 92.21 (11.51)
Trnadimefon 51.18 (7.32)

Tnadimenol 76.69 (15.92) 91.60 (6.34) 66.18 (10.28)
Triflumizole 54.45 (9.21)

Vamudothion 140.28 (21.16) 65.42 (5.69)
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Table 2. Retention Time, Relative Retention Time, Spectral Data, and Chemical Family Name of Peslicides

Pesticide Name RT{(min.) RRT ION 1 ION 2 ION 3 ION 4 Chemical Family
Dichlorvos 7.073 0.866 109 220(M+) 188 Organophosphorus
Chiorsulfuron D 7.701 0.943 140 69 110 Organochlorinate
DCNB 8.164 1.000 191(M+) 161 133 ISTD
Acephate 9.011 1.104 136 94 183(M+) Organophosphorus
Ethoprophos 9.761 1.196 158 242(M+) 97 200 Organophosphorus
Diphenylamine 9.949 1.219 169(M+) 168 83 Organonitrogen
Omethoate 10.408 1.275 156 110 213(M+) Organophosphorus
Phorate ) 10.324 1.265 75 260(M+) = 231 Organophosphorus
BHC 10.62 1.301 181 219 109 Organochlorinate
Monocrotophos 11.104 1.360 127 223(M+) 192 Organophosphorus
Simazine 11.243 1.377 201(M+) 186 173 ON(triazine)
Tri—allate 11.321 1.387 86 268 143 Organochlorinate
Dicloran 11.381 1.394 176 206(M+) 124 Organochlorinate
BHC 17.441 1.401 187 219 109 Organochlorinate
Dimethoate 11.719 1.435 87 229(M+) 125 Organophosphorus
Heptachlor 12.451 1.525 272 100 370(M+) Organochlorinate
Metobromuron 12.6 1.543 61 170 258(M+) QOrganochiorinate
BHC 12.743 1.561 187 219 109 Organochlorinate
Alachlor 12.848 1.574 160 188 269(M+) Organochlorinate
Propanil 13.084 1.603 161 217(M+) 57 Organochlorinate
Chiorothalonil 13.386 1.640 266(M+) 264 229 Organochlorinate
Dimethipin 13.185 1.615 54 210(M+) 118 olhers
Promethryn 13.41 1.643 214(M+) 184 226 Organonitrogen
Aldrin 13.512 1.655 263 66 293 Organochiorinate
Metalaxy! 13.552 1.660 45 279(M+) 206 Organonitrogen
Parathion—methyl 13.518 1.656 109 125 263(M+) Organophosphorus
Metribuzin 13.681 1.676 198 214(M+) 103 Organonitrogen
t—Chlordene 14.035 1.719 230 303 338 Organochiorinate
Metolachlor 14.043 1.720 162 - 238 211 Organochlorinate
Linuron 14.14 1.732 61 248{(M+) 160 Organochlorinate
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Table 2. Continued.

Pesticide Name RT(min.) RRT ION 1 ION 2 ION 3 JON 4 Chemical Family
Triadimefon 14.48 1.774 57 293{M+) 208 Organonitrogen
Chiorpyrifos: 14.451 1.770 197 314 351(M+) Organophosphorus
Dichlorfluanide 14.508 1.777 123 332(M+) 224 167 Organonitrogen
Dicofol{deCHCI3) 15.035 1.842 139 250 111 ©Organochlorinate
Fenthion 15.136 1.854 278(M+} 125 263 Organophosphorus
Epoxyhexachlor 15.501 1.899 353 388(M+) Organochlorinate
Bromacil 15.608 1.912 205 260{M+) 190 Organochlorinate
Pendimethalin 15.719 1.925 252 281(M+) 162 192 Organonitrogen
Triflumizole 15.784 1.833 73 345(M+) 278 Organonitrogen
isofenphos 15.898 1.847 213 58 345(M+) Organophosphorus
Chlordane 16.488 2.020 375 407(M+) 237 Organochlorinate
Anilazine 16.719 2.048 239 274(M+) 178 Organochlorinate
Procymidone 16.978 2.080 g6 283(M+) 67 Organonitrogen
Endosulfan | 17.304 2.120 237 407(M+) 195 Organochlorinate
Phenthoate 17.369 2.128 274 320(M+) 125 Organophosphorus
Chinomethinat 18.38 2.251 206 234(M+) 116 Crganonitrogen
Oxadiazon 18.84 2.308 175 258 344(M+) Organochiorinate
DDE 18.428 2.257 246 318(M+) 176 Organochiorinate
Dieldrin 18.8 2.303 79 263 379(M+) Organochlorinate
imazalil 19.142 2.345 215 296{(M+) 173 Organonitrogen
Fenamiphos 19.125 2.343 303{(M+) 154 288 Organophosphorus
Methidathion 19.058 2.334 145 85 302(M+) Organophosphorus
Profenfos 19.277 2.361 97 139 208 372(M+)Organophosphorus
Vamidothion 20.048 2.456 87 287(M+) 58 QOrganophosphorus
£ndrin 20.1114 2.463 263 380(M+) 81 Organochlorinate
Chlororbenzilate 20.075 2.459 251 326(M+) 139 QOrganochlorinate
DDD 20.576 2.520 235 - 320(M+) 165 Organochlorinate
Endosultan i 20.811 2.549 237 407(M+) 195 QOrganochiorinate
Carboxin 20.688 2.534 143 235(M+) 87 Organonitrogen
Ethion 20.83 2.551 231 384(M+) 97 Organophosphorus
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Table 2. Continued.

Pesticide Name RT(min.) RRT {ON 1 ION 2 ION 3 {ON 4 Chemical Family
DDT 21.326 2.612 235 354(M+) 165 Organochlorinate
Fensulfothion 21.299 2.609 293 308(M+) 97 Organophosphorus
Carbophenothion 21.353 2.616 157 342(M+) 296 Organophosphorus
Propiconazole | 21.478 2.631 173 259 69 Organonitrogen
Piperonylbutoxide 21.497 2.633 176 338(M+) 149 Organophosphorus
Propiconazole |l 21.586 2.644 173 259 69 Organonitrogen
Norflurazon 22.086 2.705 145 303(M+) 102 Organochlorinate
Sethoxydim 22.157 2.714 178 191 219 others
Iprodione 21.963 2.690 187 244 314 Organonitrogen
Phenothrin 22.573 2.765 123 350(M+) 183 Pyrethroid
Cyhalothrin | 22.704 2.781 181 449(M+) Pyrethroid
Methoxychlor 22.77 2.789 227 344(M+) Organochlorinate
EPN 22.821 2.795 157 323(M+) 169 Organophosphorus
Endrin ketone 22.856 2.800 317 67 345 Organochlorinate
Cyhalothrin Il 22.873 2.802 181 449(M+) Pyrethroid
Tetradifon 23.206 2.842 159 356(M+) 229 Organochlorinate
Bitertanol | 24 112 2.953 170 337(M+) 112 Organonitrogen
Phosalone 23.339 2.859 182 367(M+) 97 121 Organophosphorus
Bitertanol I 24.21 2.965 170 337(M+) 112 Organonitrogen
Cyttuthrin | 24.488 3.000 163 433(M+) 206 Pyrethroid
Cyfluthrin 1 24.588 3.012 163 433(M+} 206 Pyrethroid
Cyfluthrin Ul 24.696 3.025 163 433(M+) 206 Pyrethroid
Fluvalinate | 25.945 3.178 250 502(M+) 181 Pyrethroid
Fluvalinate It 26.049 3.191 250 502(M+) 181 Pyrethroid
Fenvalerate | 26.441 3.239 125 419(M+) 167 Pyrethroid
Fenvalerate Il 26.772 3.279 125 C419(M+) 167 Pyrethroid
Deltamethrin { 27.572 3.377 181 505(M+) Pyrethroid
Deltamethrin il 28.003 3.430 181 505(M+) Pyrethroid
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File Naze @ C:WHPCHEMNIRDATANPESTWETC.O
Sagple Naze @ etc

Information :

Operator : JeongAe Lee

Date/Time : 23 Sep 97 4:57 pa
Instrumsent @ 5872 - In

Vial No. [ |

?bundance TIC: €1C.0

1]

1000000 | 7.62 J 11,04

| ! I
| i fL P "I Axl,"

01 T T g ; — T - o —
T ime—>4.00 5.00 6.00 __ 7.00 8.00 9.00 _ 10.00 __ 11.00

Abuncance‘ TiC: €7C.0
i

4000000 -
3000000
2000000 13,98

i 12.83 A 18.38

e ek o

1000000 { . 525 55 16.88
‘o.i 12/;;\[ M A ' 14/.{12 A h [ Al /\ \'\

Time—>2.00 13.00 14.00 15.00 16.00 17.00 18.00

'Abundance’ TIC: ETC.0

1
5000000 -
4000000

2.06 24.05

21.55

i )
| 21,
Orf\)z‘ — T W‘ . L,Lﬁﬁ 4

-
=

Time—>9.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00

Figure 1. Screening Profile for Pesticides Standard.
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C:WHPCHEMA INDATAWPESTWETC.O page 2

Diuron Chiorsul furon D [1,0,::]
TON 187/1124 10N 140769 10N 1617133 i
[
d i
,\\ 68776 335296 209152 ]lg
i !
!
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j “\’\& | ¥
¥ B T i T T N [ N N NARRARE ' . 1 -l - lli
7.20 7.40 7.60 7.80 8.00 7.40 7.60 7.80 8.00 7.80 8.00 8.20 8.40 i
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A 3.538940+006 A\ 314816 }lu 1. 14483¢+008
| | |
! |
|t C\ [
1 }\/\ i
‘ 1 'l‘_ | A
l M N T v
10.00 11.00 11.50 11.00 11.50
Dichloran Metobromuron Alachlor
10N 1767206 10N 817170 | TON 1607188
44392 [‘, 566736 ] 569068
i
| j
] \ i
v T ',//\l T T j T~ ;
11.00 11,50 12.50 13.00 12.50 13.00
Propanil Oimegthipin Promethryn
TON 1617217 TON 547210 TON 2147164 )
833664 289856
Pl — 5
T T T T H
13.00 13.00 13.50 13.00 13.50 H

Figure 1. Continued.
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C:WHPCHEMI IWOATARPESTWETC.O page 3

Metalaxy Metribuzin Metolachlor
10N 457206 10N 1987214 TON 1627238
403392 51 ;\ 1.16378e+005
| (A \
| ! |
i | \
[} A AN E JEE
13.50 13.50 14.00 14.00 '
Linuron Triadimefon Dichlorfluanide
10N 617248 TON 577203 10N 1237332 . 1
-'! I
! 339328 27920 [\ 226432
1 i
| !
| -'%
|
/| j I
! i ‘
' /'/ \' T ,\_\2—?/\ }"‘\
14.00 14.50 14.50 14.50 !
Bromaci | Pendimethalin Teiflumizole
AON 2057260 ToN 2527281 TON 737345 . :
| |
341594 I 684509 267016
15.50 16.00 15.50 16.00 15.50 16.00
8entazone Procymidone Chinomethinat
10N 198/240 10N 967283 10N 2067234
2915 A 438722 391936
i
A , S A /S N
17.00 17.00 18.00 18.50

Figure 1. Continued.
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C: WHPCHENW INDATARPESTWETC.O page 4

Captan Oxadiazon Foipet
ToN ﬂgmg 10N 1757258 TON 1047256
o
' }l 6175 / | 344000 0
| I
| A
‘i If
.
Vo N
hY
19.50 " | 1850 19.00 20.00 20.50
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i {\ '
| 28080 164288 £ 17285184006
| | ] |
| E
! | "1 :
I :,i\ i
R A J
H B ] - T i
19.00 19.50 19.00 19,50 20.50 21.00
Propiconazaie Proparqite Nor flurazon
TON 1737253 TON 135/350 {rou 1457303
i : i
i
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i
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l/ Ll
21.50 22.00
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; J A
152640 112 / 104920
A | s
T T T ¥ 1 N T - M M
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Figure 1. Continued.
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C:AHPCHEMY INDATAWPESTWETC .0 page 5

Figure 1. Continued.
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Phenothrin Cyhalothrin Mathoxychlor
TOR 1237350 10N 1817449 10N 2277344
|
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File Name

Operator
Date/Time
Instrument
Vial No.

¢ C:WHPCHEMN 1XDATANGRAPEYOPOCL2 .0
Sample Name :
tntormation : .
: JeongAe Lee

: 30 Sep 97, 5:08 pm
15972 - In

[

0P+0C! mix

fabundance
2500000

2000000
1500000

1000000 1

!
500000 §
i

o

TIC: OPOCL2.0

10.32

6.97 !
D VYU I

Time—>4.00

T

500 600 _ 7.00 _ 8.00 9.00 1000 11.00

Abundance’
2500000 {

2000000 ¢
i 15000005
1000000:
500000

0

TIC: 0POCL2.0

15.15 _ /\ ..
. 15.545.91 18.80
"in J\ A A _ A

Time—>2.00

13.00 14.00 15.00 16.00 17.00 18.00

Abundance
2500000 1

2000000

1500000

1000000

500000 1
I

TIC: 0POCL2.0

20.59
.85
21.

(]

22.74
N 1

4] S :
Tine—>19.00 2000 21,00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00

Figure 1. Continued.
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C: WHPCHEMA IRDATAWGRAPEWOPOCL2 .0 page 2

Dichlorves

tON 109/220

A
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|
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LR ) T i
7.80 8.00 8.20 8.40

8.60 8.80 S.00 9.20 9.40
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]
1‘ Il o077 L ﬂsa 1 ‘/ :\ 8469
f | il
\,/\J / //:‘/\ i
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' ’ il
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B Y = T — v IL' T
12.50 13.00 13.50 13.50

Figure 1. Continued.
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C 1 HPCHEMY IWOATARGRAPENOPOCL2 .0 page 3

Parathion-methyl 1-Chlordene Chiorpyrifos
1N 1087125 TON 2307303 IOV 1977314 :
| | \
; 36928 f b a7ea 10778
i f/ ]
| / | .
? : JAY S
! 13,20 13.40 13.60 13.80___ 14.00 ’ 14,50
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i . , i
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! A | I ;
: i | 1
’ ! . H\ ! X
? ! \ j j\ i :
i\ ! | ;
5/\ S~ R - 1,\\
15,00 ' 15.00 15,50 15.
isofenphos Chiordanse Anilazine
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; i ) i
| |\ 160sa8 ii 13871 19408 -
' | | E
: fr
’ ; / A o~
. 15.50 16.00 1650 1650 17.00
Endosul fan | Phenthoate D0E
TON 2377407 A TON 2747320 TON 2457318 i
“ 17750 4444 400256 ;
i
]
/\ i
EL e | - ,!
i 17.00 17.50 17.50 18.50 19.00 |
Figure 1. Continued.
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C - WHPCHEMY IWOATANGRAPEWOPOCL2 .0 page 4

Dieldrin Fenamiphos Wethidathion
10N 797263 TON 3037154 10N 145/85
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‘\ |
| /
j A A
1/ A )-‘\ 4 -
. — L2 : — b = =
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Vamidothion Endrin Chlorobenzilate
IION 7 e TN 2517139
H ]
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,“\ ;
i/A&‘ = -——/ / —
T ] T T o
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000 Endosul fan [ Ethion
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lk 585216 370368 1\ 511040
rl- —r T j \ T T l/‘] T
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Figure 1. Continued.
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C : WHPCHEMY 1 WOATAWGRAPEWOPOCL2.0 page 5
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Figure 1. Continued.
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File Name © C:WHPCHEMA IRDATAWGRAPEWGPCCALGY.O
Sample Name : blank . ..

Inforeation : 80, 15000si

Operator :

Qate/Tine : 1 0ct 97 11:39 aa

lastrument @ 5972 - In

Vial No. M|

Abundance TIC: GPCCALOY.OD

600000 -

7.93

8.37 11.56

o heend el o L
9.00 . |

’ ol T 7 T L T T
Time—>4 .00 5.00 6.00 7.00 8.00 10.00 11.00

Abundance TIC: GPCCALO1.0
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600000 -

400000 *

i
1
i
'
1

2 ; 14.56 16.81

: 13.29 18.68
0l AN ]\Lﬁ L /\ — A

Time—»2.00 13.00 14.00 15.00 16.00 17.00 18.00
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600000 {
%
1
4000004

2000004 21.48
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O!A*A*fr'\*)\]r Mr—»_ﬂkklk Lty T LRI BRI VLIV
Time—>9.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00 27.00 28.00 29.00

Figure 2. Screening Profile for Pesticides in Blank Matrix.
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C: WHPCHEMY I WDATARGRAPENGPCCALD 1.0 page 2

Qiuron Chiorsulfuron O DCNB
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Figure 2. Continued.
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C:¥HPCHEMN INGATANGRAPEWGPCCALOT .0 page 3
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Figure 2. Continued.
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C:PHPCHEM IWDATARGRAPERGPCCALO1.0 page 4
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Figure 2. Continued.
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C:HPCHEMY INDATANGRAPERGPOCALO1.D page S

Phenothrin Cynatfothrin Wethoxychlor
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Figure 2, Continued.
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File Name : C:¥WHPCHEMW INDATANGRAPEWGPCCALO1.D
Sample Name : blank’ .

Information : 80. 1500psi

Operator :

Date/Time : 1 0ct 97 11:39 am

Instrument : 5972 - In

vial No. R

Abundance TIC: GPCCALO1.0

600000 ¢
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200“)0]
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400000 1

Figure 2. Continued.
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C - WHPCHEMN IRDATANGRAPEWGPCCALD 1 .0 page 2
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Figure 2. Continued.
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C: WHPCHEMY IWDATAWGRAPEWGPCCALO1.0 page 3
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Figure 2. Continued.
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C - WHPCHEM INDATARGRAPENGPCCALO1 .0 page 4
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Figure 3. Screening Profile for Pesticides in Health Food.
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Figure 3. Continued.
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Figure 3. Continued.
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Part Il. GC/MS2 macro programs O] 238 MUK H| o] ZA| FA]
o

A1 XE

Phenolic antioxidants (BHA : 23-tert-butyl-4-hydroxyanisol, BHT : 35--tert-
butyl-4-hydroxytoluene , TBHQ : tert-butylhydroquinone, PG : propyl gallate, PTG : pentyl
gallate, OG : octyl gallate)52 AEY AR, AZ EF 5o H7ide ApAA 2 2ol
ok A9 dsd F9 sue AF F AW L Vg b AEER 3159 dag M
gurgozA HFAFAA 53 FAF H1 ok o] AFHANEL FEHLNA =4
o] & Aoz Az A% BHTSY Z& AH3jwAjalE International Agency for Research
on Cancerd 1986 H.aol ostd FENAM 2S¢ wetd 24 b4 S deplzn gz
2184, Phenolic antioxidantsE9 #7bFS AF WelA fat £ ol FEFY 0.02%0] W
2 AgH .

AZ Yo AFee A £4& 19679 McCaulley 59 Bao] 28tH fat ¥ fatty
foodst} 1A vacuum sublimation method2 At332A & 28 § GCE Asgen, 1 &
2 Paged] Bl 93w §dAdo] E BHA, BHT, TBHQE 24 A8 % dilution A1AH GCZ
BEAsgd. 3wAol A1 I4o] Z gallatesFY #HE dA-A5 F&24 £ FHEYAE

28 3 5% 2 338 AA GCE #Asgd. H2de dA-d4 FEo] g
om AsuAAY ASYRO2E GC, LO/UV, RS ke 22719 QsA 243
2 odfolAe Aoz fat v ol 4EE 88 35U F AMANEYEZR FE8o, 34
o] 2 phenolic antioxidants® 3 E=ZA|71€ trimethylsilylationAlA ¥243A120 & GC/MSY

macro program< °|435t A EFA RS S8,
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EA71712 = Hewlett Packard(HP) 5890 series I plus Gas Chromatograph(GC)al
direct interface® QZ ¥ 5972 Mass Selective Detector(MSD)E At£3lgn, RE Algs
HP 7673 Autoinjector® ©] &84 GCol FUsHth. System® control® data editing® 2
£ HP Vetra 486 personal computerd]l HP G1034C MS ChemStationg Ahg3stdx, 22
otEagy ZAF2HEHL HP Laser Jetd plus Printer2HE AU 2se
cross-linked 5% phenylmethylsilicone (HP-5)224 W2 3€sd FBARHoZ 2o
17m, W7 02w, film thickness 0,33m% 2.5, GC/MS 25z A& Table 19l 2%id}.

Table 1. GC/MS Operating parameters.

Parameter Condition
Injector Temperature 280
Transfer line Temperature 300TC
Column Temperature
initial Temperature 100C
ramp Temperature 20°C/min.
final Temperature 300C for 4 min.
Carrier gas (He) 0.87 m¢/min. at 100C

Run Time 14 min.

NEE F%87 918t AH4¥ homogenizere Model 17105 Omni-mixer(7] )& AH4
3l9 1, oFx2E  shark-skin filter paperZ AMgdtgdth ZwxEAXEZE  Buhi
Rotavapor R-1148 Al&38tglon, fEAsHAgelM LA 2T = Bielefeld-14(Geber
Liebish, 5%)9 heating block2.& ZA3 Y. FZd 2ol= 2A7|FZE Mason jar, ¥
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7ol 9ie 1508 A8 #T 250n8 separatory funneld AHESHA T

A 24 Ao

2olg &uje 2% BAL EF(Burdick & Jacson, Co, UlF)o2 ¥4t &
ek JMEUERS o] &Ry, %6’1 %2 392 2ol JAEYEHLS #4 &
Aekd] dAd Ty A7 F ALsAY FLPAYEEL EAE SFA%(. T. Baker,
Co. )02 300ToHA 1247 o} A= AHA 4%5}?\‘15}. Silylation fE 83 Alefe g o]
= MSTFA(N-methyl- N-trimethylsilyltrifluoroacetamide)$} trifluoroacetic acid® Sigma
Aldrich Co.(v|Z)28¢ 798928 methylorange® E. Merck Co.(5Y)2%E FYst
Atk GC insert liners £XE2%& Serva ColE%9)Y silanized glass beads (125-200,
80-120 mesh)2 AR T, GCMSH &4 7t22 2ole dFL ¢T 99999%=A
Union Carbide Co.(71%)& A28ttt

A

=
L

rr

)

A3A EELY

¥F £33 Al4d BHA(butylated hydroxyanisole), BHT(butylated hydroxytoluene),
PG(propyl gallate), PTG(pentyl gallate), OGloctyl gallate)) 22l TBHQ(t-butyl
hyroxyquinone)®t WY X829 n-propyl-p-hydroxybenzoated < Sigma-Aldrich Co.& %
g Fostgon, Az4e EF 49 isopropyl alcohol 3} acetonitrile®] Bl&o] 1:lo] HE
2 238 899 %o FFEEFY FE7F L00 pe/nlo] HEE BEJOH, P npeiy
594 A5

A 44 A3

N& 10gS A88 2o} 1{Mason jardl ¥ ¥ FFFUIUEEF o 2-3g & H7HA
9. 50m A £ NS HHAZ F homogenizers o434 2500rpmolA 38T F
%8 3 shark-skin filter paper2 o #A1A 250md EAZdirld £ A4 £& Hgdo
2 TN oHEYEL LS 10002 "‘%5“4. 5 #7130 £88 g7 gL Wx
N7 & AEYERES 22th o % §48 fat B& ol 4FE AT Aso
-0C olste] H#s 3 o] ok 10nE ANOZ Fste] vlt e 15mA G KUk

_—4
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F2& 448 AANINI A POYKOHZF £9 Y& vacuum desiccatorol
sg8t 443 Azxd AFZA 0pl mixture £4(200ppm methylorange in
CHLCN/CFCOOH ; 64)& #7lstd AFEE Al ¢ F MSTFA 0uE 7t #24
o godo] P02 Wt o] ¥ §4E& BT heating block A 587 ¥gA 7. ol
Hhg gojol dzo] B Moz WL A$ silylationF S GASETE Al MSTFA 10
WE Hrlstelof gttt o] Aol wbg fo 2 GOMSH FYUstod E4stdt
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A3 E} R 1%
Figure 1914 phenolic antioxidants®] 3812 & Yetlgled, o8& BF 1-3 /A9
=EAE £t Qlo ¥l F4o & gl
o] 9}2o] phenolic antioxidantse 4] & 3=EA7IE W 7|7t §oB2 GC/MSA
ot ZEst du ARetEIZAAAM Holad mYEY AL eyl 9
silylation =AM A%eg J=EAYE FEASG AA 715 v & & GC/MS%
computer programe o] &3t Tt FAEA HYE drsnh

A 14 FEAGHS

Figure 2 AstAA7L 2350l G 24 Fd dg a2vtEad 544
Foll AshpAA BFEREE 247 1 ppmol HEE H/MA @ A2etEIZ0|Y T2
o]39 tFEA7H el peakE& FAAEA FFH fatty acidFEoln AANE B
AA A A BEEAETE 27 2 28 RAED BHTY A% tert-butyl?) 7} 2-
e 3-94Ad e 7 ol4AAY EFERAM FYE mass spectrumE YERAUI
retention timeo] 0.IminFEe zolE Yehlz Aok olE AFPAAMEY total ion
chromatogramol A& $& FTAAN &2 FEATH £ resolutiond et

Figure 3 & phenolic antioxidants®9 mass spectrumelth. BHTE 3| Z&A]7] 99|
bulky@ t-butylZ]9) FAZHNETH HFol S =EA 7 o] FEAS ghgo] dojuhx g}
BHTY molecular iond! m/e=220(M’), molecular ionlA methyl?]7} fragment®
m/e=205(M'—15) 282 163, 14559 mass spectrume YERAL glth. BHAE 324
71¢l silylation® o] m/e=252(M"), 237(M" —15), 222, 12) 2 20959} mass spectrume ‘}E}
W o Gallates 9! PG, PTG, OG5S £Ato]&dlA alkoxy”]7} fragment® $ o]
3t I+ trimethylsilyl”l &} cyclization®| @A Si(CHs)e7} fragment® m/e 2810 ¥4
EAolE Holazg yeidg L3 2oy ExEoA methyl?] 7} fragment® (M -

15)9} alkoxy7}7} fragment® (M'—OR)S°] §Hol 222 Yetdz gt ©&9 Figure 4
o) gallatefr9] fragmentation patterns E48}3tAd.

AFZWe A5 e AEAAE GCMS-SIM modeZ #4387 9dtd the

Table 29 70| z Ashutz A9 base peak ion® molecular ionS & Mestgn 6742 A
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A A% 2 1 IFFL FAd FAY £ Q& macro programS U FA
& AHEL Figure 5 9 69 YehNAt). Figure 5% 4Hs A7 #7slo A &€ A
o) ¥ screening profilec]® Figure 6% AgutAAZ H7MAA de& ANgd T
 screening profilee]th.  Figure 69 total ion chromatogramol A€ 2tzte] AstAlAY &
A2 8olsa7]7} oJZ A9 macro programe ©l &3 screening profiled] & 4% F A9
EXole g Mdsto 2 o FEAZAN HdE mass ionSo] HEUEE A 2‘°”§
ALE B E.

+

Table 2. Charactenistic lons of Silylated Phenolic Antioxidants.

Name Retention Time (min.)  Characteristic lons m/e
BHT 416 205, 220(M")
BHA 439 237, 252(M")
TBHQ 476 295, 310(M")
PG 6.99 281, 428(M")
PTG 765 281, 456(M’)
0G 897 281, 498(M")
ISTD 507 193, 252(M")

A 238 AFFAZA

Phenolic antioxidants?} $1= 24§ 0.1, 0.3, 05 10, 50, 22 100 wg/g °l HE
% phenolic antioxidants EFA 25 H/INA 2 ZAITHAL th§ Table 33 2o 4
7 FZ2AEEY AMAL P081-09928 & A4S BoF1 Ut ofd AEE
(Limit of Detection)= =5 0.1 pg/g ©lth.



Table 3. Calibration of Phenolic Antioxidants.

Name Calibration curve Correlation coefficient(r)
BHT y=2.13%10"x+2.12%x 10" 0.992
BHA y=860%10"x+793% 10 1.000
TBHQ  y=760x10"x-169x10" 0.981
PG y=850%x10"x~320% 10 0.985
PTG y=850x10"'x-2.78x 10" 0.983
0G y=6.03x10"'x~1.93% 10 0.992

Qo B4E A% THACZREH AL H5EE Table 4ol ek 8583 4

EFAE 247 7092%%) 0513%Fe2A uy F2

4¢3 FTEE Yedd

BHT 22 7% o2 4xAgd) vaA lipid material2 78 #28t7] o2& ol 3
7] e gago] diHos IRT

Table 4. Recovery of Phenolic Antioxidants.

Name Recovery *RSD (%) (n=3)
BHT 70605

BHA 92.1+88

TBHQ 821+71

PG 76.3£104

PTG 733+13.1

0G 920%57

ol4el ¥4 A%eN AA

F9 A2 2ol1 gl= BHT, BHA, TBHQ, PG,

PTG, 282 0G5S¢ phenolic antioxidantsE& GCMSE #4387 Hallde IS4 2
o]E2A7|2 trimethylsilylation AR, o5 Zz9 FEHEE GC/MS-SIM modest

macro programg o] &3l FAldl A
Ao ol g3t YA FEHT e 1709 54 %
= NadA dEHA g

M

=1
=

=
A% 8 & e ¥ie #Had. 294

)

ERAES 4T
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OH

OH o
(CHz)s C(CHa)3
C(CH;3) C(CHa),
CH, O

OCH,
BHA BHT TBHQ

COOR
Propyl galiate : —CH,CH,CH;

R Octyl gallate : —CHy(CH,)sCH;
iso-Amyl gallate : —CH,CH,CH(CHs),

O OH
OH

Figure 1. Chemical Structure of Phenolic Antioxidants.
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Figure 2. Total fon Chromatogram of Blank Soybean Qil(upper) and Antioxidant-Spiked in Soybean
Oil(below). 1. BHT(4.16min.), 2. BHA(4.39min.), 3. TBHQ(4.76min.}), 4. PG(6.99min ), 5.
PTG(7.65min.), 6. OG(8.97min.) and ISTD{(5.07min.)
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Figure 3. Mass Spectra of Silylated Phenolic Antioxidants.
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Figure 4. Mass Fragmentation Pattern of Silylated Gallates.
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Figure S. Screening Profile for Blank Soybean Oil.
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Tioe—> 3.00 400 500 600 700 800 9.00 1000 11.00 12.00 13.00
BHT 8HA 18HQ
Abundancefon 205.00 (204.70 tcAbummon 237.00 (236.70 taabundancelon 295.00 (294.70 td
4.21 1 4.09 4.75
5000 1 )
6267 41558 39780
20000 20000
384 ¥ 412 4.7t 21 Jls.88
Tine--> .00 450 [Time—> 400 450  [lime—> 4.5 5.00
Abundance lon 220, 02 2222 19.70 tqAbundancelon 252.03 :(SSS‘JO tdAbundanceton 310.00 (309 70 tq
. Rt 4.7
1000 200001 20000 -
3.97
3.84
Oy\ sl - 4.02 || 465 27 4.54 l :
Lime—> 4.00 4.50 [ige—> 4.00 4, 50 Timg—> 4.50 5.00
Propy! gallate Pentyl gallate Octyl gallate
Abundance lon 428, 00 (427 70 tdAbundancelon 456. 0(?) {455.70 tdabundancelon 4398, Og {497.70 td
20000 4 20000 1
22812 10000 1 15031 24369
10000 4 ]
7\68 10000
Trm->6‘50'”'7.””Tme—-> vvr‘!‘t’;on"hme~>8!50'“§‘
Bbundancelon 281.00 (260.70 tqabundanceion 281.00 (280.70 tdibundanceion 281,00 (280.70 tq
5.58 20000 7.p4 8.p
10000
20000 10000 - \r
77 B@L 9.30
‘0-6'83 "'vz-'rg"xz“"r' 07;22t‘{!v!!‘ Olvvvv—rxvv.
Tise—> 6.50 7.00 Tine—> 7.50 Time—> 8.50 9,00

Figure 6. Screening Profile for Antioxidant-Spiked in Soybean Oil.
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Part lIl. HZAEZZ R4 29 SA SMYH A7
A1Z A E
AHNEY FEAY 24 72 MPOE 2 455 FEYRES
GCMSE ol &t FAld B & e S ANy, A34FE 1
of 8okttt
B L A7ZAEE R34
FEN FERE (F148)
WRAF HEAE EPA, DHA
EZ2EgA AE Quercetin, Cinnamic acid

Sqnalone

Octocosanol

Linoleic acid, Catechin
Hexacosanol

Citric acid

Hydroxyproline, Palmitoleic acid

Arachidonic acid

Chitosan

A 2% 2
413 329
ASE®] extraction cell9]
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E% resin 5 A8 100gS TAUR ¢ AF9 F anhydrous sodium sulfated
Ui ol B2F celld ASE trayd] 232 F2d0. ol 2x9 42 80T, 1500psi
oA FZ35ih oletztol & dA2 32 34 ARE AA vidd] T8 A5EAS
FAo BAGA fat £FE AAANID fiter % FE 4045 448 22A712 ISTD
10042 #7139 acetone lmio] HA}E A3 £QAF syringe filter #}. o] A|2H AL
25 &38e] GC/MS$ HPLCE #A4atglth

A 24 GC/MS| o g &A%

&4 2% EPA, DHA, linoleic acid, arachidonic acid, hexacosanol, citric acid,
palmitoleic acid, hydroxyproline, cinnamic acidt &% 340l 2 carboxylic acid groups
¥t 9lonz GCol thdh sensitivity’h v A gonz A3 FTis AG
S AHEstd A3 & 3 GO/MSE BAE ¢ gl W E #Y8y

S QoA e e 28 3 HAHY fEASPES dotry]

m{x

918t methylation, silylation % tert-butyldimethylsilylation#$-2 ¥|2 ZHESS
ol FEAEE T4 st A& E4771Y FF % parametere ofs
Fige

1. Chromatographic analysis

Analytical Instruments
- HP58090 Series II Gas Chromatograph (GC)
- HP3972 Mass Selective Detector (MSD)
- HP G1034 MS Chemstation
- HP 486 Vectra Computer
- HP7673 Autosampler
- HP Laser Jet 4 plus Printer
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Chromatographic Conditions
- Column : HP fused Silica Capillary cross-linked 5% phenyl methyl silicone (HP-
5MS) ; length 30m, internal diameter 0.25mm, film thickness 0.25m.
- Injector temperature : 280T

- Transfer line temperaturer : 300C
- Carrier gas : Helium at lml/min. at 100T
- Split ratio : 1/10
- Temperature program :
+ Initial temperature : Omin. at 100T
+ Rate : 200°C/min.
+ Final temperature : 10min. at 300C
- Total run time @ 20min.

2. ¥ =A% JH=zA

NE AYRAM AH seAs 2748 271989 hydroxy% amine group 22
functional groupdl W& SEM3 = methylation, silylation R tert-butyldimethylsilylation
Hee A2 uu AEsY FH9 frAguds AdsAn.

oh FoAst AdEed
1) Methylation
+ 104 syringeE AH&3o] Methelute 14 & AP
+ Standard solution (1,000ue/g) 0.2 # 3o},
« 22 GC/MS® injection 3ttt

2) Selective derivatization (O-trimethylsilylation, N-trifluoroacylation)
$Hol 943 AAY standard compound® mixture solution [acetonitrile-

trifluoroacetic acid (60:40 v/v) which contains 200 ppm of methyl orange] 50u49]
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=l

« MSTFA (N-methyl-N-trimethylsilyl-trifluoroacetamide) 70u45 ¥ 2 80ToA 5%
ZH ES A

- MBTFA (N-methyi-bis-trifluoroacetamide) 10u£E ¥ 80To|A 1087 ¥ 7

3) TBOMS (tert-butyldimethylsilyl) derivatization
« $8o| 943 AAY standard compoundE CHiCN 1504 =it}
- MTBSTFA (N-methyl-N-tert-butyldimethylsilyl-trifluoroacetamide) 50ul& %2
0TAA 1087 7HEdd.

A3Y At % nF
A1E AR va ZE

+ Linoleic acid® methylation A17]® Figure 3ol B X0} [M'l(m/z 294)7} Yevz,
vt o} tert-butyldimethylsilyation Al71® Figure 4914 B%o] [M'-57] iondl 3373%
[M'-15] ion$! 3797} Welyt |2t high mass ion® abundance’} %o} GC/MSE 243}
7Nl AgeA G

+ Hydroxyprolineg tert-butyldimethylsilylation A|7|® steric hinderanced] 93t9 GC
chromatogram’d o4l single peak® WEtUA %71 WEo selective derivatization
%, trimethylsilylation® trifluoroacylationAl#  hydroxyproline-(OTMS),-NTFA# =4
2 teo] EMdn o FEA9 mass spectrumdlAE mmethylsilylaﬁon%iﬂl—ql
£330 29 m/z 73% [M'-15] (m/z 356)7F Yrebsth(Figrue 9).

- tert-Butyldimethylsilylation 2] 7]® £x70) [M'-57] ion¢] F5H2o2 Yehyed
o] jonEd Z7Z 359, 38, 337, 361, 439, 591, 311, 205 ionE°lxL,
tert-Butyldimethylsilylationol 4 @& Z2te] $EHSY EH|25E HAsel Table
194 At

+ tert-Butyldimethylsilylationtt5-& w3 £ A3 hydroxyprolined A¢d ©2 &
ZAHEEL tert-butyldimethylsilylation® Sl AXM " F =47} GC chromatogramol
H  single peak® dehdoh  mebd #3d fEAS  wdozk



tert-butyldimethylsilylation& A €3t 1, hydroxyproline?t selective derivatization, %
trimethylsilylation(TMS)$} trifluoroacylation(TFA)A| A hydroxyproline-(OTMS)»-
NTFARZAZ TEo GCMSZ 24stdt. ol 4749 FEASd dE total ion
chromatogram¥ mass spectrum&- Figure 1-10e] 2A3Ath.
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Table 1. GC/MS characteristic ions of the effective components of health food.

Derivatization Charateristic Ion (m/z)

1. Methylation
» Linoleic acid 67 81 % 294

2. Selective derivatization
+ Hydroxyproline 73 164 327 356

3. tert-Butyldimethylsilylation

+ Eicosapentaenoic acid 75 129 359 401
+ Docosahexaenoic acid IB] 129 335 427
+ Linoleic acid 75 129 337 379
+ Arachidonic acid I5) 129 361 418
+ Hexacosanol 7 97 439 481
- Citric acid 73 459 591 633
- Palmitoleic acid 75 129 311 353
+ Cinnamic acid 77 131 205 41
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Data file: /junki/NF/hf290101002.Q

File type: GC / ™MS DATA FILE

Name Info: EPR

Misc Info:

Operator : K5

Date : Mon Sep 29 97 05:54:14 PM

Instrment: HPS970

Inlet : GC

Sequence index : 1

Als bottle num : z

Replicate num : 1

TIC of h7280101002.d
Abundance

8000000
7000000 -
6000000 -
5006000 -
4000000 §
3000000 4
2000000
1000000 l Ld

n 1 “ R = A ] ‘i ¥ k] ¥ 1]

4 6 8 10 12 14 16 18
Timne (min.)
Scan 913 (11.365 min) of hf290101002.d SUBTRACTED SCALED
287 3qy 358
237 e 401
Joo i . . L B
100 200 300 800
Mass/Charge

Figure 1 : Total ion chromatogram and mass spectrum of eicosapentaenoic
acid-OTBDMS.
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Data file: /junki/HF/nf010201002.8
Pile type: GC / MS DRTA FILE

Name Info: DHA
Misc Info:
Operator : KS

Date : Ned Oct 01 97 03:56:00 PH
Instrment: HPS970
Inlet : &

Sequence index : ]
Als bottle num ; b4
Replicate num : 1

TIC of NIB10201001.4 °
Abundance

4

1.208+07 4
1.00e+07 4
8.00c+08 -
6.000+06
4.000+06 -

2.00e+06 4

b, L , L .

0.00e+00 h v T Y - v ey T
4 [ 8 10 12 14 16 10

Yimeo {min.})

Scan 1033 (12.477 minj of h1E10201001.d susmcrm SCALED

1000y 75
900 4
800
700 -
00 -
400
300
200 131

e 121
100 : 28 2es 1203 3m;
04 alla .ty T4 H z

385
i

427

20

s ¥
100 200 300 400
Mass/Charge

Figure 2 : Total ion chromatogram and mass spectrum of docosahexaenoic
acid-OTBDMS.




Data file: /3junki/HF/Khf03z.8
File type: GC / MS DATA FILE

Name Info: LA (~CM3})
Misc Info:
Operator : KS

Date : Mon Sep 22 97 01:39:26 PM
Instrment: HPS970O
Inlet : GC

Sequence index :
Als bottle num :
Replicate num :

Qo

-TIC of kh1032.d
Abundance

2.800+07 4
' 2.80e407 4
2.00e+07 4
' 1.80e+07
1.200407
6.006+06 |
4.00a+08 <4

A0,

T L R4 L] L]
4 [ 8 - 10 12 14 16 18
YTimns (min.)

0.00e+00

‘20

Scan 886 (8.938 min) of Kh(032.d SUBTRACTED SCALED -
Abundance
1000 5 14y 87
200 4 /
800 -
700 4
' 600 4
500 4
400 4 A
300 4

209 4
100 4 123 150 178 '/95 220 . 2683

294

A

T . 4 b i
9 T L4 ¥ Y
40 80 . 120 180 200 240 ’ 280
. Mass/Charge

Figure 3 : Total ion chromatogram and mass spectrum of linoleic acid-OCH.
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Data file: /3Junki/MF/NLI00301004.Q
File type: GC / MS DATA FILE"

Name Info: LNA
Misc Info:
Operatoxr : KS

Date : Tue Sep 30U 97 10:22:22 AM

Instrment: HPS970
Inlet . G

Sequence index :
Als bottle aum :
Replicate num :

[ -]

Abundance
1.808+07 -

1.60c+07
1.40e+07 -
1.206407 4
1.00c+07
8.000+06 -
8.0.00008 b
4.00c+06
2.00c+06 7 1

TIC of 173003010040

N LW W)

0.00e+00

T T T T T

10 12 14 16 180
Time (min.)

Scan 826 (10.570 min) of hf300301004.d SUBTRACTED SCALED

1000 q 75
800
800 4
700 4
600
600 4 9!
400 7
300 4
200 .

185 321
mn Y 233 291 N

1379

100 - L
lﬂﬁnn A

L] L]
200 300
Mass/Charge

Figure 4 ; Total ion chromatogram and mass spectrum of ﬁnéleic acid-OTBDMS.
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Data file: /junki/MF/h£3004031005.3
file type: GC / #S DATA FILE

Name Info: ACR
Misc Info:
Operator : KS

Date : Tue Sep 30 97 10:50:08 AM
Instrment: HPS970
Inlet i GC

Sequence index : 0
Rls bottlo num : 5
Replicate num : 1

NC of ht3004010085.d
Abundance

1.60e+07 4
1.400407 4
1.200407 4
1.00e407
8.002406
8.000+086
4.000+06

12.000406 k
"

i L

o‘om.oo v " T - - AS T L] v AJ T
Il € s 10 12 1 16 NIRT )

Thee (rin.)

Scan 909 (11.042 min) of hf300401005.d SUBTRACTED SCALED

1000 75
800 4
800 4
700 4
800 4
500
400 4 /
300 4
200 4 381

N 8
"l I A S

T ¥
100 200 . 300 400

"Figure 5 : Total ion chromatogram and mass spectrum of arachidonic acid-OTBDMS.
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Data file: /junki/HF/hf010601006.a3
File type: GC / MS DATA FILE

Name Info: HOQ
Misc Info:
Operator : KS

Date : Wod Oct Ot 97 02:23:39 PM
Instrment: HPS970
Intet : GC

Sequence index
Rls bottle num :
Replicate num :

g

TIC of #f010601006.d
Abundance

1.406+07
1.202¢07
1.006+07 4
8.000+406
6.008+06
3.00c+08 -
2.00e+06

A '

0.00e+00 r - e
4 6 8 10 12 18 16 18

Time (min.)

e

Scan 1398 (15.798 min) of hf010601008.d SUBTRACTED SCALED

1000 4 439
900 -
800 4
700 4
600
600 4
400 4 75
300 4
. 200 4
100 - ¥ 143 213 2s§ 3! 35367 48!

Wl =< 2 N\ i .

a4 g T L4 Al
100 200 300 400
Mass/Charge

Figure 6 : Total ion chromatogram and mass spectrum of hexacosanol-OTBDMS.
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Data file:

/junk1/MF/nf 300701007 .

File type: GC / MS DATA FILE’
Name Info: CTA
Misc Info:
Operator : KS
Date : Tue Sep 30 97 11:27:08 AM
Instrment: HPS970
Inlet 1 GC
Sequence index : 0
Als bottle num : ?
Replicate num : 1
TIC of ht300701007.d
Abundance
-1.40e+407 -
'1.20¢+07 4
1.006+07
8.008+06
6.0064086 1
AG.!)Oc‘OG b
2.008+06 - J
0.000400 . —t ! o 24 — T T )
L 6 8 " 10 12 14 16 18 20
-Time (min.)
Scan 797 (11.318 min) of hf300701007.d4 SUBTRACTED SCALED
Abundance
1000 - 73
900
800
700 4
800
500 S9t
400 4 459 -~
300
200 147
. , 87
mo-l : l 189 253 299 i 501 se4 }.
o . L] L L L L] A : 2 = ll < L j
100 200 300 400 §00 600
Mass/Charge

. . . 4
Figm?:Totaliondxromatogramandmassspewumofamcwd-(OTBDMS).
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Data file: /junki/NF/hf290801008.3
Tile type: GC / MS DATA FILE

Name Info: PTA
Hisc Info:
Operator : KS

Date : Mon Sep 9 Y7 08:14:€6 Pt
Instrment: HPS970
Inlet : GC

Sequence index :
Als bottle num :
Replicate num

o

TG of h6290801008.0
Abundance

1.80e+07 -
1.40c+07
1.20e+07 4
1.00e+837 4
8.000+06
6.0‘00006 <
4.00e+08 -
2.00e+06

i ' P v

0.00e+00 bt 4 r ¥ T
’ 4 13 ] 10 12 18 18 18 20

Tuoes (ns’qx.)
Scan 730 (3.702 min) of nf290801008.d SUBTRACTED SCALED

1000 - .
990 4
800 4
700 3n
600 - q -
5004/
400 4
300 4
200 4

100 T ves 2 s 353

g - d.). X h \‘ < . 2?7 / z.st -
100 200 300

Mags/Charge

129

Figure 8 : Total ion chromatogram and mass spectrum of palmitoleic acid-OTBDMS.
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Data file: /junki/HF/Mf11_sd.a
File type: GC / MS DATA FILE

Name Info: HPL deriv.
Misc Info:
Operator : KS

Date :+ Sat Oct 04 97 11:17:18 AM
Instrment: HPS$S970
Inlet : GC
Sequence index : °
Als bottle num : b
Replicate num : 1
TiC of httlesdd
Abundance
1.408407 4
1.208+07
1.0Ce+07 4
8.00e+06 +
6.008+06 -
4.00e+406
2.008+06 4
0.00000.0 — V. T T Y Y T T l
4 [ ] 10 12 14 16 18 20
Timne (min.)
Scan 315 (5.927 mmn) of hf 11+sd.d SUBTRACTED SCALED
Abundance
1000 - 73
900 4
809 4
700
6091 184
§00 - P
400 356
q -
300 ’5 327
200 - l 123 238 250
100 4 196 N 7 285 !
0 1 l_l L l_l l_L. ] L1 1 lL 2 .
s L L]
100 200 . 300
Mass/Charge

Figure 9 : Total ion chromatogram and mass spectrum of hydroxyproline-

(OTMS)*-NTFA.
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Data file: /junki/HF/hf291201010.8
File type: GC / MS DATA FILE

Name Info: CMA
Misc Info:
Operator : XS

Date : Mon Sep 29 97 09:01:43 PM
Instrment: MPS970
Inlet L GC

Sequence index : 1
Als bottle num : 10
Replicate num : 1

TIC of hf281261010.d
Abundance

1.600¢07 R
1.400407
1.200¢07
1.008407
8.000408
6.00a+06 -
4.000+06
2.000+06 J

i R o

0.006400 ) s v 1 } T T v
q 6 : 8 10 12 14 16 18

Time (min.)

Scan 465 (7.287 mw) of 12312010 10.d SUBTRACTED SCALED

Abundance ’

4000 4 . 20S
900 4
800
700 4
600
§00

103 124

181

. 1S l 190 I 247
N ’ L1 " " = . -

77
Q1

400 4 ¢

300

200

100 .

g 4 "lr  — v Y T

. 40 80 120 180 200 240

Mass/Chargs

Figure 10 : Total ion chromatogram and mass spectrum of cinnamic acid-OTBDMS.
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(2) HPLColl 2jet 24

FEAEF catechin® queracetin® %2 hydroxy groupS ¥ &3z o FEAdo] F
I FAo] 371 g, GC columndlA F&o] dojuya &FA|Zto] Z I, methylation,
TMS, TBDMS FEAE° total ion chromatogramdl A single peak7t WYetA gtomg
GCMSZE #4¢| Ertsdith. £ dodA 7led WwHeg 28 ¥ HPLC
g o] 459 A9 HPLC chromatogramold UelGRAAH o] F g2 L v

B2 A7t elutionH o] BAAZE &AL AU

4q
55

)

HPLC/DAD Ztsx
- Column : u-Bondapak CI8
- Oven temp : 250

- Mobile phase (A) water (b) acetonitrile readient time table
0 min 70% (A) :25% (B)
5 min 50% (A): 50% (B)
10 min 25% (A) © 75% (B)
15 min 5% (A) : 9% (B)
- Flow rate : 1.0mV/min.
- Detector :.Diode-Array Detector (signal 210nm)
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DAD1 A, Sig=210,4 Ref=550,100 (GROUP3\CATE.D)

L

LR A R 17 17Tt
0 2 4 6 8 10 12 14 m

-

DAD1 A, Sig=210,4 Ref=550,100 (GROUP3\QUER.D)

mA

4

3

2

1 | L

R |
1 R T ¥ ! ¥ ¥ 1 ] T L] T [ T T k] ‘ ¥ 1 3 ¥ ‘ k] ¥ L3 ! L] ¥ 1 ] ¥
0 2 4 6 8 10 12 14 m

HPLC screening profile for catechin(top) and quercetin(down)
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2. GC/MS% Macro Program< o]-&3 A3iuba Al ¢ o}

B
e

e,
Te

WA E AHEE 1 9le BHT, BHA, TBHQ, PG, PTG, 28 OGS4 phenolic
antioxidants§ & Hl2A S4o] 21 FBAo] Ao GC2 FA&7L &oletA @t e}

2A712 8 S Zoly]l Y3t hydroxy group$ trmethylsilylationAl #

o] &
A5t GC/MS-SIM mode® macro program
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=

GC/MS
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T A4

o] 8-3}af
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ol
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FHE olddd FhdH FEHT Ae 1749 R4

ANgdM 2252 oo

0§ &

2
=

3. GC/MS$ HPLC

£4% EPA, DHA, linoleic acid, arachidonic acid, hexacosanol,

Y

b:3

o &

citric acid, palmitoleic acid, hydroxyproline, cinnamic acide 2% 4ol 2 carboxylic
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acid groupd E#sn o8 GCol W@ sensitivity’t £z ¢onz HGH FEA
gA0g Agdtel SEAS ® § GOMSE ¥4 + 9t Yug B

22uHe okl #2993 SUW YEoz F38 F, AHs FEANYY

i

& Yolu7] Y&t methylation, silylation 3 tert-butyldimethylsilylation®§-2 Hl 2
HES A3 tert-butyldimethylsilylationo] 73 & fEas  wwolgdxn
hydroxyproline2 selective derivatization &, trimethylsilylation® trifluoroacylation| A
2Astdct 282 catechin®d queracetin® %& hydroxy groupS L8t glof wAd
o] 1 F4o| 27| e, GC columnd A FEo] dojuyn §EA|7o] 222 GCMS

o83 4ol e ol HPLCZ ¥4 ¥ 4 3t $ue gdsdn,

Ul
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