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SUMMARY

1. Title
A Study on the Functional Properties of Quartz Porphyry for its

Utilization in Food Processing and Storage

II. Objectives
The main objectives of this study are as follows
1) to investigate the functional properties of Quartz Porphyry

2) to survey the market situation of Quartz Porphyry

. Contents and Scope

The Contents and Scope of this study are as follows

1) Market Situation of Quartz Porphyry
- Domestic endowment of Quartz Porphyry
- Domestic market of the products
- Japanese market of the products

2) Functional Properties of Quartz Porphyry
- Absorbing and filtering function, biology activation function,

deodorization function

— Generating function of minerals, rising effect of pﬂ, reduction

effects of cholesterol and BOD, growth promoting effect of



plants
3) Utilization of Quartz Porphyry in Food Industry
— Identification of product development direction

~ Research issues to be addressed

IV. Results and Recommendations

The main points of this study and recommendations are as follows

1) The Quartz Porphyry is mainly deposited in Kyungnam,
Kyungbuk, Chonnam, Chonbuk provinces, and the deposit area is
estimated to be 5,615km2 on national scale.

2) The Quartz Porphyry is utilized to health apparatus, sauna,
Zzimzilbang(a kind of Korean sauna), filter of water purifier,
cosmetics. And the production of Quartz Porphyry in 1994 was
equal to about twenty thousand M/T from both of two companies,
with product value of 4.7billion won. The market size of Quartz
Porphyry products like water purifier, health apparatus, etc. has
been estimated as about 76billon won for 1994,

3) Quartz Porphyry products are more various and the study on
Quartz Porphyry has much advanced in Japan.

4) The Quartz Porphyry has good absorbing and filtering function of
hazardous articles and generating function of minerals. Also, it

has rising effect of pH and reduction effect of BOD. But it has



barely biology activation function, - deodorization function,
elimination function of color, decrease effect of cholesterol, and
growth promoting effect of plants.

5) As a result, Quartz Porphyry can be used for input water
cleaning system and waste water treatment system in food
processing industry. Therefore, it is necessary to develop input
water system and waste water treatment system using Quartz

Porphyry, and government is advised to consider this project
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A 3-1. Elementary analysis of sample used

‘ Item Granite Quartz Porphyry

1 Korea Japan
SiO» 729 64.2 6976
AlOs 12.7 47 | 1400
FexOs 286 74 129
Ca0 259 3.22 | 2.00
MgO 0.67 2.03 355
K0 2.17 2.23 3.19

 NaO 3.92 2.33 316 |
TiO; 0.35 0.89 030 |
PO 0.08 054 0.26
MnO 0.08 0.11 0.02
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(B A< F>)S o] AS5AE 3] Inductively Coupled Plasma-Atomic
Emmission Spectrometry(Jobin Yvon JY 38plus, France, ©]3} ICP-AESZ3%})

2 vz AESIGcl ICP-AESS] B2 AL <X 3-2>9 Zt}

H¥ 3-2. Working conditions for mineral analysis by ICP-AES

Power 1KW for aqueous
Nebulizer pressure 3.5 bars for meinhard type C
Aerosol flow rate 0.3 £ /min
shealth gas flow 0.314 /min

Cooling gas 12 ¢ /min
Ca 393.366

Mg 279.553

Wave leangth(nm) | Na 588.995
K 766.490

Fe 238.204

Mn 257.610

As 193.759

Cd 214.438

Cu 324.754

Pb 220.353
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I 3-3. Working conditions for flavor analysis by GC

Instrument Hewlett-Packard 5890
Column DB-5 fused silica capillary column
. (60 m 0.32 mm)
35T (10 min) - 7C/min - 220T
Oven temp. .
(10min)
Injector 930°C
temp.
Detector 950°C
temp.
Detector FID
Carrier gas 2 ml He/min
Split ratio 1:50
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#F 3-4. Working conditions for cholesterol analysis by GC

Instrument Hewlett—Packard 5890
DB-1 fused silica capillary column
Column 60 m 0.32 mm)
Oven temp. %ggn%)(l min) - 3C/min - 250C
Injector 5
termp. 250C
Detector 930°C
temp.
Detector FID
Carrier gas 2 ml He/min
Split ratio 1:30
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H 3-5. Change of mixed heavy metal solution by the time course

unit ! ppm
Pb Cd Cu As
T
N J G N J G N J G N J G

2 119.74|51.72|40.76|44.09|66.68|42.28| 68.15|52.77{40.77| N D {43.99|37.55

4 |19.82|49.6139.41]43.82163.23|44.40| 70.66/51.75|41.47; N D |37.10|36.60

6 {19.84145.56|41.52|43.69,61.34|44.75| 75.76|50.50147.79| N D |28.58/35.45

8 |20.61[41.85|40.54146.52|55.85|44.47| 83.22/48.92|43.02| N D |26.13|34.43

10 |19.72|38.96|40.0443.93{52.27|43.66| 80.86(47.86|44.13| N D 122.80(34.12

12 © |37.89(37.55/64.27|50.99|44.39|117.30/47.15|45.10] N D [20.96131.91

24 |18.28|34.43|33.58|47.15]|48.95|44. 38| 98.96|47.13(48.39] N D |14.22125.37

T : time(hour) N : quartz porphyry of Korea J : quartz porphyry of Japan
G ' Granite ND : Not detected
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F 3-6. Removal of flavor component from several samples

unit : %

1-propen Hexanal Allyl Diallyl

| 2-thiol A ulfide | sulfide

Granite | 763 76.3 91.4 474

Korea 99.9 85.9 30.9 58.9

Japan 0.0 87.9 60.6 62.8
Activated

civated - g94 99.0 993 | 992
Carbon




27 3-10. Chromatogram of flavor component by untreated sample
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& 3-11. Chromatogram of tlavor component by Granite powder

EXFLY)

1 <——- solvent
<--- 1-propen 2-thiol

<-—-- solvent

1 <-—- allyl sulfide




3% 3-12. Chromatogram of flavor component by Quartz Porphyry of Korey

] <-—-- solvent

S
I=propen 2~thio]

<~--- hexanal
— <-—— allyl sulfide

<--- dially! sulfide
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2% 3-13. Chromatogram of flavor component by Quartz Porphyry of Japan

* mun e iv wen s Ssei puiliiow

EYETE

1 <--- solvent .
» <—--- 1-propen 2-thiol

e

<--- hexanal

:snne ' 3 L~—= allyl sulfide

15pei
AR
]

PL oty

ce.oin

<--- diallyl sulfide

73

P .wos swives
vy wes

LeEEd, .
Er s e ies
el v Moo
B 1
Eadatatd re wor
"y o
B iie
e woi
s sosdos Ve I 24 Y
Jeilen ¥ Lees
JamgimeLe srur M b
¥y wo
PR
- voe
Aure iv me e Btwi ooeid M ve
re woc
YT o @
-. mmEn serE miwin 5 E
o fuv i
) os —on o .
. s« B -




2% 3-14. Chromatogram of flavor component by Activated Carbon
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E 3-7. Composition of minerals extracted from sample agitated 3 hours
at 180rpm in shaker

unit ‘ppm

Ca Mg Na| K | Fe Mn|Cu As Cd  Pb

Deionized [0.10 | ND / ND | NDIND | 001 |ND |ND ND|ND
water

Granite | 05 | 825]0.16 | 048 | 1.12 1026 | 0.03 | 0.02 | ND : ND | N.D

(%) 10 7669 | 022 083 1.90 | 0.27 | 0.02 | 002 [ND ND | ND

155841019 1.09|237{029 | 001|002 ND N.D | ND

20 | 6.67 | 0.23 1.52 3401025002002 | ND ND ND

Korea | 05 1481 0.16 004 1 062|058 10.02 002 ND|ND |ND

) 710775030 | 010|131 1.02] 004 002 | ND ND|ND

15 (1037{ 040 | 0.13 ] 1.53 |1-.45]| 0.04 | 001 | ND | ND | N.D

2.0 | 860|059|019181|226|0.04,001 | ND|ND ND

Japan | 05 | 7.77 1 0.07 | 066 | 1,27 | 046 | 0.03 | 0.01 | ND | ND | N.D

(%) 710 530|006 127 | 188|056 | 0.02 001 | ND ND ND|

1.5 1446 009 190 265|098 002001 ND ND ND

2.0 1413010242 |3.031.14]0.023, 0.00 | ND | ND | N.D

N.D=Not Detected
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3 3-8. Change of pH in grape juice by added Quartz Porphyry

Sample pH

Initial pH 3.05
Granite(%) 5 3.22
10 3.40

15 3.65

20 4.02

Korea{%) 5 3.82
10 9.07

15 5.43

20 5.63

Japan(%) 5 3.25
10 351

15 3.82

20 4.20

3t 3-9. Change of cholesterol value treated several conditions

unit : mg%
Raw egg Egg treated quartz] Egg untreated
o porphyry
| 5927 604.5 607.1
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31.49
(81.

unit

Japan
33.19
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Quartz Porphyry
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24.30

(85.6)

Activated
sludge
19.00
(88.7)
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&4 7

Waste
128.00
(24.1)
. decrease rate(%) of BOD
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i 3-11. Effect of decolorization in grape juice from the
Quartz Porphyry concentration

Sample DL Da Db DE
Granite. 5 6.65 12.24 358 14.38
%910 770 3.12 4.80 18.36
15 619 099 382 145
20 444 101 [261 @71
"Korea . 5 629 1251 396 1455
S %) 10 164 1ol 087 211
15 169 |0.99 099 220
| 20 398 312 242 560
TJapan | 5 665 |1434 422 16.36
%) 710 14 1923 5798 2206
5 814 1421 434 1691
20 13 1016 829 342
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