ISSN( Prmt): 1738-7248, ISSN(Online) : 2287-7428
Korean J ood Preserv

20(} 628-635 % &
http://dx.doi.org/10.11002/kjfp.2013.20.5.628

Q. LEPIEASX YL T Y
& The Korean Society of Food Preservation

Changes in physicochemical properties of Peucedanum japonicum
Thunb. after blanching

Hee—Kyoung Son1 Su-Tae Kangl Hae-Ok Jung2 Lee ]ae—]oonl*

Deparmyent of Food and Nutrition, Chosun University, Gwangju 501-759, Korea
*Department of Culinary Art, Chodang University, Muan 534-701, Korea

Blanching0ll [} 47|§ LIES

(b
Jow
)
N
r
fe
ol
=°|l_’.‘
o
o
2
A
*

°
Jok
Job
2
am
0z
rE
Jok

Abstract

This study was conducted to investigate the changes in the physicochemical properties of Peucedanum japonicum
Thunb. after blanching. After blanching treatment, the crude protein content decreased but did not affect the crude
fat, crude ash and carbohydrate contents of P. japonicum. All the detected free sugar contents decreased after blanching,
but the total free sugar content decreased by 14.8% from that of the raw P. japonicum after blanching. The total
amino acid and essential amino acid contents of the blanched P. japonicum. decreased by 10.75% and 15.22%
from those of the raw P. japonicum. There were no differences in the contents of the total fatty acid between
the raw and blanched P. japonicum. The total organic acid content decreased by 37.03% from that of the raw
P. japonicum. after the blanching, and the reduction of the acetic acid was largest in the organic acid. The vitamin
A, C and E contents decreased by 20.20%, 8.23% and 35.59% after the blanching. The total mineral content of
the blanched P. japonicum. decreased by 21.84% after the blanching. The nutrients in the P. japonicum were essential
amino acid, vitamin C, minerals, but these were reduced after the blanching. Therefore, the blanching conditions
that can reduce nutrient loss of P. japonicum must be established.
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oz WIEE £, A% 5o mBol glo] 7, 713,
8 AN, Y, AFE Sol o188 W oLje} o)Azt
T, SLE7HE, AF MR oA ge] Hisle] #8
Hol B Fi2 FF ATUY FEHEBE 4L B2
FsAol & WA kgAgelthn). 2 A BT
of ole] RIS AVAT F 9l HoHH ATATE
w g Agolt

A7)15 =L o] Astal 52 Axnelet stat 2717k
A7) 3 gekst 223 i Z2j37] A Eoll @AY
blanching$t Th oA, 73 5o2 o] &gith o]} o]
A7V EUELS A 22 HY|= AT gl AF
He| 2 dH317] HeiA= blanching H8S AX| A €t}
Blanching *]2]+= A AF2] &5t A& A 8-S A
1A A A7) Asl T2 ARE-E R (10), AEH S
A S-S T7HAIA ZA[SGE S o R
Zo] o] 8-HTk(11). T3 G40 BAS JAAA FE W
3} S ol A adE Qo] on] 2P o g g
o]-&% 3 Ath12). 1Y A71FUE ] blanchingol] 2]
GG sl digh A7rt mKlste] ofo tigk Bt
AAAA A3 o)

b B Ao HT AR 754 AES As
sk FAlol whe} AR7E S71sk Qe AVIEUES Ve
A AR 8-S T AF oA o] § A du| A
21 blanching A g]3le] T2 X F9 g}ty £ Ws}
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AMZF X blanching 2Hgd

B A A" AVIEUES 2012 49 A=
AFdA FZE RS FYste] ARt o, o] =4 Al
7 % 44| & salad spinner(Caous, WINDAX, Seoul, Korea)
£ o83t 7| AASAN S, 4 Azl E3st
R AZS F -70CAA YERASFHA A5Z A}
SHTE HX AV|EUES BS 7FEsl 95TolA 3%
FHR & s2 o 187 FAI81AL salad spinnerS
o] g&ate] 715 AAIRCM(13), T2 HxsaL 45t
of FEE AXF F -70TAN YERASAA A8 A
B3t 2F AP tdk A5 £42 33] HHE AA

Yoo 21

Aukg R HAL Association of Official Analytical
Chemists(AOAC) i (14)0ll &3] AABIA =, 8-
105C At7rdazy, 2322 MicroKjeldahl ¥, Z4|
e Soxhlet =W 2 232 Fs o2 EA5AH:

A

22 Gancedo H(15)°0 &3t AAISHAT
A& 1 g9l 80% ethanol 50 mLE- 7}5}] heating mentle®l] A]
75C=E 5A1%F 7} 3t t}2- Whatman filter paper(No. 2) 2
o] 7}3}al & B-S rotary vacuum evaporatoro| Al 749t - 5
% 10 mLZ *3-8-3}%] ion chromatography(DX-600, Dionex,
USA)E #A5tgon, 243742 Carbo PacTM- PA10
analytical(4x250 mm)¥} 8% -8 Ca-EDTA(500 mg/L)E
z3siach AxglE A7 1 mLE F3e] 045 im
membrane filter2 < 3}3F & column©l] 20 pLA FA3}Th
ol ] column === 90CE FA314ch &% &vl= 05
mL/minZ TR A OH ZZL reactive index detectorsS

°]-&-3tA .

ofo[ it 24
TAotrliqte] AL Ealldo] AdxdE AlE 05 g%
6 N HCl 3 mLE F3lo] ©@7]3laL 121CollA] 24413 7153
3¢k o3 o NS rotary vacuum evaporator® 7S} &35}
o] sodium phosphate buffer(pH 7.0) 10 mL=Z &3}t
(16). € 1 mLE 3]3}3. membrane filter(0.2 ym)E ] 7}
U opu| = AkALEH-4] 7] (Biochrom 20, Pharmacia, England)
E28}992 1, column Ultrapace Ilcation exchange
resin column(11+2 pm, 220 mm)S AFE3SFEa, 02 N
Na-citrate buffer & (pH 3.20, 425 2 10.00)2] flow rate=
40 mL/hr, ninhydrin &9 2] flow rate= 25 mL/hr, column
LEE= 46T, WH 2= 88 CE 3} 1L, analysis time
44 min® & 3}tk

A4 2292 Wungaarden2] WP (17)0 whet A8 2
g% ether2 % - o Fst] 7553k A4 oF 100 mg
S 7HAE Zet2=9] F3kal 1 N KOH - ethanol £ 4
mLE 410 FAHEo] glojd wi7hkA] wRkAIZl £ 14%
BF3-Methanol 5 mLE 7}t W2H7]& F-2sto] 80Tl
A 587 718 3}0] methylesterd}sle], o] &-2ol] NaCl 3}
£ 3 mLE 715kl A hexane | mLE 715t EE0]
e ARAF A FA AL AeS TH A T
Na,SO,E Yol F%S AASIa gas chromatography
(GC-10A, Shimadzu, Kyoto, Japan) 2 #2413}, 7]7]
B Z74L columnS SPTM-2560 capillary column(100 mm
lengthx0.25 mm i.d.¥0.25 pm film thickness)S AH&-3}3 1,
column &%= 170 CollA] 527t FA18 $ 250 C7HA] 4T
/minZ 523} Injection ¥ detector 2=+ 270 CE
33, N, flow rate= 0.6 mL/min(split ratio = 80:1) 2.2
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ahel AT,

Fr714F #2498 Kim 59 ®WR18)°l whe} vk A5
1 goll =7 50 mLE 7}sted 80T 204 443t 74E g
T} Whatman filter paperNo. 2)2 ¢}3}-5}31, o WS- rotary
vacuum evaporator=2 7%t - %3 o2 SHFFE 10 mL2
4-3}4] ion chromatography(DX-600, Dionex) 2. 415}
o, EXNZL ZHZE7]= Photodiode array detector
(M990, Waters, MA, USA), column- Supelcogeltm C-610H
column(300%3.9 mm, 4 ym)S ©]-8-3te] AAIETh o] £
o] B xS Z+= wavelength= 200-300 nm(main 210
nm), flow rate== 0.5 mL/min, injection volume= 15 1L, ©|&
22 0.1% phosphoric acidS Z+7; ARE-3FA T

HIEIZI 24

HIE A, C 9 E 242 2530 A EWE S 7
o2 F33}ATH19). A1E 0.5 g, ascorbic acid 0.1 g &
ethanol 5 mLE #3}o] 804 1083 7143 & 50%
KOH &4 025 mLE Z7Fefar, 22 25:olA 203231 7+
3 & ZHS 24 mLé} hexane 5 mLE 75k 1,150 g ol A]
2027 AR STk NS #8] F hexane 40 mLE

stal AAEE sl NS FEs v SRS 7H
1037 2] & 8155 Al AT o] P S 33] vhEgt
T A &Hs Fet] FF NaSO.E @53}l rotary
vacuum evaporator = hexanes 3 mL7}A| 7} 553 &
HPLC(LC-10AVP, Shimadzu, Kyoto, Japan)Z #4J3}3.2
o, BEAZHASZ columne shim-pack GLC-ODS(M)
(250%4 mm)< AHE-3H AL, HIEFY] AL HIEFY] E £41&
93t detector= SPD-10A(UV-VIS detector 254 nm)2}
RF-10A(Spectrofluorometric detector)S ZHzt A&t
HIER C 352 7} 3555 0.2 um membrane filter2
o} 3}3}e] HPLC(Young-Rin Associates, Seoul, Korea) 2
Aelgon, EXFHOZ columne pBondapak Cig(3.9%
300 mm, 10 pm)S AFE3FR AL, 42 solvent 30 mL/hr,
ninhydrin 20 mL/hro] 3, 3322 solvent 55 bar, ninhydrin
12 baro] it}

T4 B8 AOAC (2009 W} 05 g, 20% HNO;
10 mL 2 60% HCIO; 3 mLE 3l T332 w7}
7}1E38t 3 05 M HNO: 2.2 50 mLE 38315t} A3
H EE8AS 53 5 UE vialoll 8 mLY FH3lo] ¥F8
S 2 3193 05 M HNOsS W22 8t YASTE3%
S 7(AA-6501GS, Shimadzu)E EA3lgom B2z
o3 2tk Acetylene flow rate= 2.0 Limin, air flow rate™
135 L/min® Z7O= Ca®422.7 nm), K(766.5 nm),

Zn(213.9 nm), Mg(285.2 nm), Mn(279.5 nm), Na(589.0 nm),
Fe(248.3 nm), Cu(324.8 nm)E £ H&3}9ch

SAHXzE

RE B2 ZA3}+= SPSS program Ver. 17.0 (SPSS Inc.,
Chicago, IL, USA)E 53l 33] vt&sle] = A g
FFAAFZ YRR, Student’s ttestS A A5k F-2]
A4S A8saAH

ne

HIME
N71E
57 7]F(dry matter basis) 0.2 A A7) EUE-9] A¥kA
ShaFo 8 444%, ZHNAE 8.07%, ZAW 23.49%,
3E 568% L B431E 58.32%°] AT} Blanching 3 A
ZIeUEe] URHE e E 4.22%, 2 6.15%,
Z A} 24.71%, Z3)H 5.94% 2 B35 58.98%°]1
A718UE2] blanching 2] YRR HFS vl s)
R 2, 2313 9 BsEe] e 1939 Aol
7F gl o, oA o] gheke o o2 7hAsgith
Kim 5212 AU, 3=, 271 2 59 dieyEo]
blanching®ll oJ3 3|, A, 2A4H 2 DA o=
S AaFHTE Haet B A7 AT Aol Btk A
ZIEvET 22 vyl &b Aldxe] dRkdae
Z A9 0.16%, ZHMAL 295%, 235 1.96%= HI(22)
sted A7)1EUEo] Al zo) vste] Zad A g
Z3) 8 g BT =2 7102 UGt Hwamg 5(23)°]
Rk SR 2ol WFY ARMIES AW 157%,
ZA 11.8%, Z3E 42%F Baste] UEE Agsh=
A7 EHES YRR g AolE BRAth

PN A A

Table 1. Proximate compositions of P. japonicum by blanching
(%)

~~__ Sample P. japonicum
composition Raw Blanching
Moisture 4.442023” 42240.19
Crude protein 8071053~ 6.15+0.36
Crude fat 23.49:0.65 24.71£0.68
Crude ash 5.68+0.34 5.94£031
Carbohydrate” 5832121 58.98+1.31

"100-(moisture+crude protein+crude fat+crude ash).

?All values are expressed as meantSE of triplicate determinations.
Significantly different between before and after blanching by Student’s t-test at
p<0.01.
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A7NEUHES] e TS Table 29 2t} F 659
F83S 243 Z¥ blanching AF E5F  fucose,
galactose, glucose, mannose, fructose, ribose2] % 6%-°] 7
Z53th A A7IEY=R U3 A7EYUE BT HEE
F89 F fructose®] ko] zHz} 14,014.92 mg/Let
12,477.86 mg/LE 7} EJTh o2 A AV|FUHES
glucose, ribose, galactose, mannose, fucose £o 7 A=Y
2, "% A71EYUE-2 glucose, ribose, mannose, galactose,
fucose T2 AZSH AL AVIEHES F AT T
blanching A3 7}7} 26,091.36 mg/L7+ 22,229.13 mg/LE
o AZ|EU=EC] A A7IEUE Hlste] 14.8% A
Atk HEH T 659 r2ld EF blanching®ll o3l &
o] ZFAE A, 1 T galactose®} ribosed] TS o Ho
2 7AFEN oW, 53 ribose= 474%% 7P Bo| HAE
Atk olHg A= AU, 3=, o7t B T 45 R/e
= A blanchingol] 93 gHFo] ZHAE T B
net AuE] F e R H3 AdyEo] A
Aol Blste] ZHAast Tk Barsk A4 74(21,24)
o} FAFSFA T o] U&7 blanching *}2] ol o]
219 gFo] 7+4® AL blanching 373 5 7Fg o] <3
Z2 9] Azt H T Afe o] sAH 2Z 7he] Afo]
7} HolA A theFe] feldo] e £E58 o=
ALE T

Table 2. Contents of free sugars in 2. japonicum by blanching

(mg/L)
Free sugars P Japonicum
Raw Blanching
Fucose 30.75£3.10"" 21.36:2.82
Galactose 6172441236 489431596
Glucose 6,894.55+57.21" 6,579.38+55.12
Mannose 595.11+13.72 580.10+15.96
Fructose 14,014.92+61.65 12,477.86+59.38
Ribose 3938.79+10.16™ 2,072.009.53
Total 26,091.36 22,229.13

i’All values are expressed as meantSE of triplicate determinations.
Significantly different between before and after blanching by Student’s t-test at
p<0.05, p<0.01, p<0.001.

ojo| At

AZIEHESY 74 obvest S B8 Ade
Table 33 2t} A A7I§HER Uz A7FHE BF
T 1759 74 obrite] AEHUL, T T4 obrAt
o] e 747t 16,580.37 mg/100 g 14,798.02 mg/100
g= A A71EvEel HIsty uF AVIEUHES] FHEol
10.75% =50tk Kim S21)% AsE2] & ofu]iAit

©] geFo] blanching®ll oJ3f FFAE Aokl Histe] & <A
TAZS} FARIAT A AVIEU=H "X ATIEUHE
EF 74 ofux=4l F glutamic acid®] $HEFo]l Zhz)
2,383.13 mg/100 g¥} 2,273.13 mg/100 g &2 7} =9k,
o2 A A7)1EUE-L aspartic acid, leucine, lysine,
arginine <=°] 0., HIZ A71F =] 49 aspartic acid,
leucine, arginine, proline =]tk 74 ofv|:=it F A
A71ev=3 i A7IEHES B obveik e
Z}Z} 7,038.38 mg/100 g} 5,967.08 mg/100 g= 15.22% 7+
31, leucine®] drEFe] Zbzb 1,533.12 mg/100 go}
1,238.37 mg/100 g2 B4= opu| At F 71 Fhafo] =9kth
2 A72% A A7IE=e] "X A7IE Yol vlgt]
T T4 obrieAt 9 D opm|iAbe] fhF BF Ekou)

A A7NEH= HZ A7EH=] F ot gk

Table 3. Contents of total amino acids in P. japonicum by
blanching

(mg/100 g)
Amino acid P Japonicum
Raw Blanching
Essential

Valine 982.67+6.14” 938.176.36
Methionine 136404247 116.39+2.52
Tsoleucine 810831538 685.63£3.64
Leucine 1,533.121651" 1238371536
Threonine 853.02+7.10° 713554634
Phenylalanine 975.8248.17" 816.969.01
Histidine 552814431 505.01+4.02
Lysine 1,193.71422.26 953.00£15.62

Total EAA” 703838 5,967.08

Non-essential

Aspartic acid 1,818.52+2041 1,740.87+19.62
Serine 809.67+8.09 727.36+7.61
Glutamic acid 2,383.13£41.07 2273133647
Proline 982.58+12.33 960.55+10.54
Glycine 965.09+8.36" 785.42+7.10
Alanine 969.07+14.38" 828.72+15.54
Tyrosine 376.16+2.12 305.08+1.06
Cystine 5771£2.30" 4385221
Arginine 1,180.06122.05 1,165.96:28.67

Total AA? 16,580.37 14,798.02

EAA/AA(%) 42.45% 40.32%

"Total EAA: Total essential amino acid.

Total AA: Total amino acid.

IAIl values are expressed as meantSE of triplicate determinations.

“Significantly different between before and affer blanching by Student’s test at p<0.05,
p<0.01,  p<0.001.



632 Sk 2 5 A5 818 A #1208 A535 (2013)

}_

ofr

B opn|iqhe] M-S 747} 42.45%9F 40.32% 2 W52
A Yeht, A= D5 ofn|ieite] o] we
o2 B, o)Ay Zo] blanchingol &3] EE T4
obu|=2ke] gafFo] THAE A blanching I T X
of thiFe] ofmieslo] £FH FOo=Z AlmHTh

oL >’_\ll_4

i

x| 2ok gtk

A7 U= AE 242 Table 49 2t} A A7|E
U= tld A7evsE BT 1359 A 9E9
EXSA| L] F 22F AHPito] A& A AVIE
W= bzl A7IEVE 25 748 A 5 ISRk
heneicosanoic acid(Ca10)2] 3ol 2H7} 41.67%2) 41.78%
Z 7 =93, v 2.2 palmitic acid(Ciso), arachidic

Table 4. Compositions of fatty acids in P. japonicum by blanching
(%)

Fatty acid P Japonicom

Raw Blanching
Capric acid (Ciog) 02240.021)*  0.30+0.02
Undecanoic acid (Cyy) 0.2140.03% 0.15+0.02
Lauric acid (Ciz) 0.07£0.01 0.10£0.01
Myristic acid (Cia) 1.20£0.06 1.23+0.51
Pentadecanoic acid (Cisq) 0.530.06* 0.62+0.05
Palmitic acid (Cis0) 19.134334  19.06%3.61
Heptadecanoic acid (Ci7q) 0.28+0.03 0.26+0.03
Stearic acid (Cigo) 2.13+137 233+1.42
Arachidic acid (Caog) 6.93+2.33 7.26+2.41
Heneicosanoic acid (Cy1) 41.67+8.69 41.7849.11
Behenic acid (Cpy) 0.70+0.06 0.55+0.04
Tricosanoic acid (Caso) 0.68+0.03 0.72£0.05
Lignoceric acid (Cao) 1.230.08 1.08+0.09

Saturated 74.98 7544

Palmitoleic acid (Cis1) 0.19+0.02 0.10+0.01
Oleic acid (Cis:imoc) 1.62£1.04 1.33£1.11
Monounsaturated 1.81 143
Linoleic acid (Cisonsc) 20974457 2091501
cis-11,14-Eicosadienoic acid (C.) 0.1740.01 0.20£0.02
y-Linolenic acid (Cis:n) 0.79+0.31 0.76£0.23
cis-8,11,14-Eicosatrienoic acid (Caons) 0.54+0.24 0.53+0.21
cis-11,14,17-Eicosatrienoic acid (Cyom3) 0.3120.22 0.27+0.17
Arachidonic acid (Cy.4ne) 0.10£0.01 0.16%0.01
cis-5,8,11,14,17-Eicosapentaenoic acid (Caoss) 0.34+0.03 0.30£0.02

Polyunsaturated 2322 23.13
Total 100.00 100.00

i)All values are expressed as meantSE of triplicate determinations. .
Significantly different between before and after blanching by Student’s t-test at p<0.05.

acid(Cyo) 22 A=ZHJE EXIXL2AHS linoleic
acid(Cisznse) 2] o] 242k 20.97%9F 2091% 2 7178 =9k
a1, oleic acid(Cig.inoc), ¥-linolenic acid(Ciganse) STo0-2 HE
HJh 27189429 blanching A32] A 2A41S H]
w3 B blanchingx] 2|7} F3FS PIA]|A] edol, A7IE Y
E9 F2 AHAHE heneicosanoic acid, linoleic acid &
palmitic acid2 YWEFITE Noh 5(25)& A7 EUET e
vy el &3te FuE, Az 9 BFe) 8 At
ZAvE B ZIAWAE F palmitic acidd] & 71
=93, EXE A4 - linoleic acid®] 3o 7 =4
e 2 A7 A FARE A4S BAdth
T EEk

A7NEUE f714F $H2 Table 59 2tk F 759
7148 B33 A3} oxalic acid, malic acid, acetic acid,
citric acid, succinic acid®] & 5%9] f-7]4to] AEHAL,
tartaric acid®} lactic acide AEHA Ut} = {714 &
F2 A A7IEHEo] 24,212.83 mg/100 g, Bl A7IEH
E-0] 1524627 mg/100 g = blanchingll 2|3l 37.03% 74
H3ok A AZIevER v AVEYE BT HEE F
713k F acetic acid®] o] 247} 1,6720.12 mg/100 g}
9171.02 mg/100 0.2 73 Ekom, the-0 2 malic acid,
citric acid, oxalic acid, lactic acid =22 ZA=EHSt}h A=H
714+ &5 B blanchingol] &J3ll 7% $la1, 53] acetic
acid®] TS 45.15% T2 5HA A AT Lee 5(24)9
AdUES] AEH 55Y 714 5 459 71kl
blanching®l] &J3f ZHAE AT B st & A4 7o}
frAFsH AT

Table 5. Contents of organic acids in P. japonicum by blanching

(mg/100 g)
Oragnic Acid F. Japonicum
Raw Blanching
Oxalic acid 127.68+8.14" 103.63£7.36
Malic acid 1687.1512.36° 1573.51£14.71
Acetic acid 1,6720.1222.03™ 9171.02+18.71
Citric acid 93827£1337 842.70+14.20
Succinic acid 473961874 3555.41£8.36
Total 24212.83" 1524627

YAIl values are expressed as meantSE of triplicate determinations,

“Sienificantly different between before and after blanching by Student’s ttest at p<0.05,
p<0.01, " p<0.00L.

HIEHDI &k

A715UE2] HE] A E 2 Y S 243 doh=
Table 63} 2th A AZ|EUE H2 A715 =9 vlE}
9 A9 3ekS ZH7} 1470 mg/100 g 10.73 mg/100 go] %A
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a1, BIEFY B9 a2 747t 39.27 mg/100 g2} 36.04 mg/100
gol L, HIERY! C9] 2 247} 32850 mg/100 g7 221.59
mg/100 g2 ElsT} Blanchingol] 23] HIE}T A, E %
C9| ke 7247} 20.20%, 8.23% X 35.59% 7HAE UL,
HIEFT] A9} Co] 32 o8z 7433tk Abn 5
6y FH, TUE, S5, AleAl, 24U 5 T2 uAA
U=2 FA e 559 AALE dxe A7t wE BlERl
A9 ZFEES A3 A hix]= At wE HIER] A9
e 7hAsl9da, vlwA vlel A9 ghefo] B 33}
AlF 9] A4S 58 dA= &< oF 80% 71 A E wHA
TUET S5 HIER A R Sole 2k 75~80% A%
7} ZpESHE T Rauskth HIERR A AFAIQ] B
-carotene 3rFe] £ 0 & Choi 5(27) FE9] B-carotene
g2 b3 Azt A7 FE 0, 1% Fexiz) yEl
YA Ekoyt 2AFEE 2%l R A7l whet B
-carotene $I#Fo| fo]F o2 U189, Jo ST w3
A 3] 29] Bcarotene S AFEE 3%0)4 HHHA
o3} B-carotene o] F7lste] HIEFN A9 &S SVt
Al Barsk gl

E 70| A blanchingoll &Jal 284 BIEFIS] BIEFY
AS} Bl HIgte] 84 HIEIQI HIERY] C9o] FHAgo
AA Yeig=d, o= dXe 34 S HlE ce Gl
of3)| wta, Gaof o3t Aksl AAS AR SAHEAY] WE
o2 AAEH Choi 527)E FE9] HEW C e
tl3l Alzre] F7Eetel wheh RSk on Ag A7t sETt
7S HE cY FFE foHoz Uk
Kim 5292 FEHE &S Wl T2E5 ¥od &7 7Rt
371l vls) vlelnl co] &) Zhasih B AT
A7} blanching®l] 9] A7]FU=2] HIEIR A, C % E9
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Table 6. Contents of vitamin A, C, and E in P. japonicum by
blanching

(mg/100 ¢)
o P. japonicum
vitamin
Raw Blanching
vitamin A 1470+3.21" 11.73+3.33
vitamin E 39.27+4.11 36.04+4.58
vitamin C 328.50+6.28" 211.59+6.36

1’A11 values are expressed as meantSE of triplicate determinations. .
Significantly different between before and after blanching by Student’s t-test at  p<0.01.

= 3o
A71eHEe] 7714 S Table 73 2oh. & 859
T Aol AEHA, F 1R e A AV

E9°] 4,645.07 mg/100 g, ©X A7IEUYEC] 3,630.86
mg/100 g2 blanching®l] 2|3l 21.84% A= At A A7
FUEL A AVIEUE BT 243 8% FU1A F
Ca 3+eFo] Z}z} 2,280.00 mg/100 g2} 2,009.00 mg/100 g=
7 =313, 9592 K, Na, Mg, Mn $°°]%12H Fe, Zn,
Cud ke vFo =z Yeisth £ A7 23 F 8%9
71" 55 blanchingol o]3] 714 o] Al e
H, £3] K9] 7282 3388%% 7H4 Bol #HAaEH At
Hwang 5(23)°] B3t kA E 2ol W5 F713
S-S PE 4452 mg/100g, Mg 97.6 mg/100g, Cad 555.3
mg/100 g, K2 1,544.7 mg/100g, Na-=> 59.0 mg/100g, Fe2
429 mg/100g= H st UEZ 283t A7|FUHER
o} Ca, K, Na, Mg9] &&Fo] 22 Ao =2 YEsith Ahn
SO FH, FvE, S5, AEA, AL § 7= UAA
UEE FA= 559 vt Ui 34 o) 7714 F
K gHeFo] & o]9]oll 457 AMioMe BT AA A

Table 7. Contents of minerals in P. japonicum by blanching

(mg/100 g)
Minerd P. japonicum
Raw Blanching
Ca 2280.00£36.47" 2009.0039.04
Fe 6.52£134 6.19£125
K 1883.00£22.43° 1245.00+23.42
Mg 170.20£5.30 138.004.28
Cu 0.900.09 0.89<1.12
Mn 18.06£6.32 15.65£7.39
Zn 3.19+2.34 2934348
Na 283204358 213.2045.02
Total 4,64507" 3,630.86

i)All values are expressed as meantSE of triplicate determinations. .
Significantly different between before and after blanching by Student’s t-test at p<0.05,
p<0.01.

o oF
i =

£ A< FZ blanchingste] UEZ AHHEHI = A
ZN1EUES vF FAol ot e B AT T
W3S 543kt Blanchingol] &3] A, Z3]& 2
ErelEo] ke 941 Aole gllon, o]
e FrolF o g stk A=Y HEE e
#2139l &% E5F blanchingoll 93] A, F 2T
FFE 14.8% TAEHATE A AVIEUE vste] X
AZN1EHES] & 743 opriegt B B opn|iitke] §eFe]
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7} 10.75%9F 15.22% HAE R, AEE BE
T4 ofmi=4ke] $HeF R blanchingdll 28 7HAF AT
Z A4t g2 blanching A+ 27} Itk F 771
AF 32 blanchingell 9J3) 37.03% ZHAEHSIUIL, F714F
% acetic acid®] 7+47} 714 =4 YEFE T Blanchingoll
oJ3) HIEY A, E % C9 2 242} 20.20%, 8.23% B
35.50% HaF ATk F 771 T2 21.84% HAaE AL,
F714 F K o] &4o] 7P Zivk 2 A7 29 WV
&S g ojuieh HIEI C, $7138 5 83 G
BES ekl o AVIEUES o83 71548 aAl=
o] &8 7HA7t =& ASE AZIEEZ, blanching®ll o)
Q2] FEEEEC] HaE] FF oy HEES
[e)
&
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