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Changes in Physicochemical Properties of Haetsun Vegetables by Blanching

Min-Ha Kim, Hye-Lim Jang, and Kyung-Young Yoon'

Dept. of Food and Nutrition, Yeungnam University, Gyeongnam 712-749, Korea

Abstract

This study was conducted to investigate the physicochemical properties of raw and blanched Haetsun vegetables.
The proximate composition, reducing sugar, free amino acid, organic acid, vitamin C and mineral composition
were compared between raw and blanched Haetsun vegetables. After blanching treatment, the moisture content
of Haetsun vegetables was increased, but the crude ash, crude fat, crude fiber, and crude protein content de-
creased in all samples. C. sinensis contained the highest level of reducing sugar with 1,518.16 mg% among
all samples, and the content of the reducing sugar was decreased after blanching in all samples. Raw and blanched
Haetsun vegetables contained all essential amino acids except tryptophan. The vitamin C content of blanched
samples was reduced 29~88% compared with raw samples. All Haetsun vegetables contained high levels of potas—
sium and calcium regardless of blanching. From these results, even though this study confirmed that Haetsun
vegetables were rich in vitamin C and minerals, their high amount of nutrient was reduced by blanching.
Therefore, blanching conditions which can keep food value of Haetsun vegetables must be established, because
most of the nutrient composition of Haetsun vegetables decreases by blanching.
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A7 B84 54 Wt gel By
1 A UE 9] blanchingol] 98 JUAHE ¥
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o} webA B dFo) A= blanchingdte] F2 AHAHE I
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4T, freotu=st, 714 HER C 2 7714 S
A8kt
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W
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sinensis), L7V (A. cortex) F(A elata)d) A&S At
B3t o, 2010 49 Tl 58 & AR T2
Al AEE 8~15 cm9] 418 7hedt s Al GAMEY
< B3 4 FHsAY 7Y AEE o)5d AA
M & salad spinnerZ E712 A Astgon, LN X
¥ A3t -42°C deep freezer(MDF-435, Sanyo, Tokyo,
Japan)ell 572 -HA3AA A2 A3

Blanching gt

A hEe 24249 blanching =9 A7HS 28t
blanching 3}il °o]& AT-UES F5HALE 58 7|&
71 =& Z719] ukgl blanching 39t &5
7FAl 2794 blanchingd AcUE-S o, A, &, 23 9
HAAR] 71559 571A] o dis) 53 HA=HAH: w5
A, 3% BFolth 53 w9 Frho g HAAstg e, 7]
=7} 71 &8 blanching 7% A48 0H15,16). =,
A== 400 goll 15816 L)) &8 7FEste] 95°Cell A 3%
(GUHF, #5F), 42719, F8) vz & 525 Eof
187 4=A3}aL, salad spinner(Caous, WINDAX, Seoul,
Korea)E ©]&3te] E7]2 A A5t Y. Blanching3t i<y
2 AXA 3l -42°C deep freezerol| 52 -HITA3sHHA A
82 A&t

oM E 2

TFEL FEAFZA7](FD-720, Kett, Tokyo, Japan)E,
ZF A& ZAH 2% 32 7](Soxtee 2050, Foss, Hoganas,
Sweden)Z ©]83}4] diethyl ether2 A& 372 A4S

FE3t ST 232 AP oE EXEA
om, e AL Kjeldahl ol w2} Micro Kjeldahl 7]
(Distillation Unit B-323, Buchi, Flawil, Switzerland)Z ©]
&3t St 2AAF v 2 RS FE 71 (Fiber test
F-6, Raypa, Barcelona, Spain)& ©]&3ls =43}t &
FeHE] FHFe A8 AAE 100%=E st 7, 209,
AR, Z23% FFS W o= ATk

AebEel BAY FHE S5 A3 DA A

5 5gE Fsta 10Wl(w/v) S S/FE 2ol mifg = 4°C,
8000 rpmell A 2023+ D4 2](Supra-21K, Hanil, Incheon,
Korea)ste] A& NS filter paper(Whatman No. 1, Maid-
stone, England)2 ¥}t S/742 50 mL7F = A 83}
Ak Zhzhe] Alg o] A2 1 mL9 DNS(dinitrisalicylic

acid) A1 1 mLE ¥, 100°C B+ EA 1087 =53

T oA YR s, S/ 3 mLE ¥ o] 550 nmeol
A 3352 =4 (U-2000, Hitachi, Tokyo, Japan)a}ith.

FeElojn|at el £

ZF A8 5 gs 108 (v/w) el SR/ §A whag § 4°C,
8000 rpmell A 20% &<t YA &8 (Supra-21K, Hanil)3d}
TS 50 mLE FE3FH AL, ©]& 045 ym membrane fil-
ter(Millipore, Billerica, MA, USA)Z & 3}35to] 8 olnx
A FAo) o] &3 A fEolrx4ke amino acid ana-
lyzer(L-8800, Hitachi)®@ &X3}dt). 4z buffer
change~ 5 citrate lithium citrate buffer +hydroxide sol-
utione] 1 2. ¥ buffer flows 0.35 mL/min®] 1t} Ninhydrin
flow ratex 0.3 mL/min®] 13 detector®] 33-& hydroxyl
proline¥} proline®] 7% 440 nm, ©]& A3k Y A] ofu]
=4ke] 73 570 nmoll A S E Yo 13] FY 7S 10 il
At

714k s B8 918 4 A8 5 g& 10ul(v/w)e] SF/
=9} A uhaslar, 4°C 8000 rpmoll A 208 F9F ¥4l
(Supra-21K, HaniD3t 5 H-& 50 mLE g8t o]
£ 0.45 ym membrane filter(Millipore) 2 33t 714k
B4 A 52 AR5 e HPLC(Waters 600, Waters Co.,
Milford, MA, USA)Z E43dt E4F1E columns
Water dCig(4.6x250 mm, Waters Co.) S AF&3}$1 3L, mo-
bile phase= 0.02 M KH:PO4(pH 2.7), flow rate= 0.8 mL/
min®] A t}. Detector Waters 2487 UV(230 nm)E AF&-3}
gom columne &5+E 25°C, 13 FPZFHE 20 pLath

HIERZI C & &8
HIEHR C #42 9s 2k A& 5 g& 1081 (v/w) 2] 5%

meta-phosphoric acid(Sigma, St. Louis, MO, USA)<} $HA
k3 & 4°C 8000 rpmoll A 208 F<F LA E 2] (Supra-
21K, HaniD3to] %455 50 mLE H-&3t3h o5 045
um membrane filter(Millipore) 2 <33} HPLC(Waters
600, Waters Co) 2 EAsHon BAZAHL {74 24
233 skt

o012 e &Y

718 &Fe 52838 (Wet Digestion Method) 2.2
B9 Y. 524d%F @ A7 1 goll 65%<9 HNOs; 6 mL2}
30% Hx02 1 mLZ teflon bottledl] @11, ©]2 HAxg] A d&
Mo 7 3} S microwave digestion system(Ethos-1600,
Milestone, Sorisole, Italy)2 ©]&3to] 31 600 W2 ZF 20
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B34 BEE QST A4 HHE AN g
0.45 pm membrane filter(Millipore) 2 &J¥}8}ed Inductively—
coupled plasma spectrometer(ICP-IRIS, Thermo Elemental
Co., Franklin, MA, USA)E #2314t} Flow rate plasma
gas 13.5 L/min, nebulizer gas 0.5 L/min, auxiliary gas 0.5
L/min®] Z7 22 Ca(393.366 nm), Cu(224.700 nm), Fe
(259.940 nm), K(766.490 nm), Mg(279.553 nm), Zn(213.856
nm), Mn(257.610 nm) ¥ P(213.618 nm)& w243} th

Sz
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2 289 9ag BEAse dehigon, 2 4949

o thek FZAEAL SPSS(Ver. 18, Chlcago IL, USA) 7
Z2IHPE 0] &3t p<0.05 FEANA LA EHEA
WS A3t 2 AP PFx 7] F97 2o]E Dun-
can’s multiple range test® 733ttt T e} E 9
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p<0.05 FFoA HWSHEE rtestE2 HEdFSE T
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Table 1. Proximate composition of raw and blanched Haetsun vegetables (%)
Composition Sample Raw Blanched
K. pictus 88.60+1.52"% 88.63+0.53"
Moisture C. sinensis 82.30+0.83"" 87.45+0.22°
A. cortex 86.96+2.99° 88.69+0.16°
A. elata 85.36+1.82"" 88.86+0.78"
K. pictus 1.00+0.01* 0.82+0.01°
Crud " C. sinensis 1.674+0.00* 0.98+0.01°
rude as A. cortex 1.08+0.02° 0.8340.01°
A. elata 1.2840.00" 0.78+0.02°
K. pictus 0.16+0.01° 0.14+0.01°
Crude fat C. sinensis 0.1240.02"" 0.07+0.01°
ude 1a A. cortex 0.0440.01" 0.0440.01°
A. elata 0.73+0.16° 0.51+0.03"
K. pictus 456+0.04° 452+0.11°
Crud (el C. sinensis 7.99+0.04*" 6.38+0.27°
rude protem A. cortex 3.82+0.08" 3.80+0.08"
A. elata 4.13+0.16° 4.08+0.07°
K. pictus 5.68+0.25" 5.89+0.14"
Carbohvdrat C. sinensis 7.924+1.07" 5.124+0.32°
arbolydrate A. cortex 8.10+0.62"" 6.6440.19°
A. elata 850+0.15" 5.77+0.15°
K. pictus 3.81+0.36™ 352+0.14"
Crude fiber C. sinensis 463+1.25 3.79+0.34%
A. cortex 3.93+0.62 3.20+0.24°
A. elata 4.12+0.18 3.97+0.11°

Fresh weight basis.
"Mean+SD (n=3).

?Values in the same column with different superscript letters are significantly different at p<0.05.
*Significantly different between before and after blanching by t-test at p<0.05.
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Table 2. Reducing sugar contents of raw and blanched Haet-
sun vegetables

Reducing sugar (mg%)

Sample Raw Blanched
K. pictus 486.6+14.0"" 208.5+3.1°
C. sinensis 1,518.2+2.6" 388.0+1.6°
A. cortex 968.242.6"" 823.1419.1%
A. elata 764.6+17.4 472.0+10.6°

Fresh weight basis.

"Mean+SD (n=3).

YValues in the same column with different superscript letters
are significantly different at p<0.05.

“Significantly different between before and after blanching by
t-test at p<0.05.

shafFo] 1.28%, 2T d $haFo] 413% % Han 5(18)9] |+
T FFFd TS Aol FEFEFo] 85.7%%1 BT
F Yo 23 E(1.20%) T B 2T (4.30%) T vl
gk s BT

BHEt Bt

PpEo] A g2k Table 29 2t} Blanching &
Ao 849 ek 4866 mg% =2 7HE wte, 27}
9o} F59 AT FaFo] 47t 9682 meg%, 764.6 mg% =
= YERs:

ot FFe AT FHFL 15182 mg%E Lee
(197} Barg 75y o) 3w $8F(1,670.98 mg%)E
o} viokth. Blanchingdt suUEe] dd dake 7h7)
208.5 mg%, 388.0 mg%, 823.1 mg%, 472.0 mg% = blanch—
ingol ol 2 gFo] HaHAeH, F=o Aavt H
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Ho
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53] T A wkEste] vlEaA A o
o ;o8 1A v AFEAS AT
45 B AeUEY FEoprnihs 4
stHor, 11 s 543 2= Table 33 2. Ay
= )| A= threonine, valine, methionine, isoleucine, leucine,
phenylalanine, lysine, aspartic acid, serine, glutamic acid,
glycine, alanine, cystine, tyrosine, histidine, arginine, pro—
line® 2 F 179 frEjotr]iegto] AZEH O™, trypto-
phand HAEEHA Zdoh F fgotv| =2t T dUF
334.66 mg%, 3= 720.98 mg%, 2713 36591 mg%, F&
397.82 mg% 2 FFo] F FEolviit ol 71 =
et AeuEe] frEjobn]) At 2 Chol 52D &
TAAM Bagt W o £ fEolv|=At sl 2,247.2
mg%Hth ThA ko Kim 5(22)9] 49 A|H S 59
9] F Fotr =2t & 18701 mg%E Y =2 kS YER
Aok AEUE] FEobr =4t g2 blanchingol] 23l 43
~80% 7}% ZFAE Q2. M, blanching 314 &< AE-UES
tryptophang A3t ZE AFolr| ks /-3l IR
o}, Zgolu] =4k 5 methionined] ko] FFolA 31.78
mg%2 714 E=A JErth Lysined] 32 du-FolA
3279 mg% = 7 =4 velga, 279 x 3061 mg%
Z =2 lysine dFS B YO} blanchingl] 28l lysined]

pul i=4

Table 3. Free amino acid contents of blanched Haetsun vegetables (mg%)
Amino acids K. pictus C. sinensis A. cortex A. elata
Raw Blanched Raw Blanched Raw Blanched Raw Blanched

Threonine 18.33 6.92 14.74 7.05 23.50 6.22 31.46 13.01

Valine 20.98 8.49 21.28 9.35 35.54 2.51 24.13 9.67

Essential Methionine 6.63 1.03 31.78 8.34 4.09 NDV 419 ND

arisliz 1201 4o Isoleucine 18.89 6.59 12.27 5.19 21.13 2.51 3027 9.68

Leucine 22.90 6.37 17.82 4.64 22.50 1.95 24.65 8.99

Phenylalanine 17.39 5.32 9.70 3.71 25.14 2.86 24.62 10.32

Lysine 32.79 8.96 13.98 4.47 30.61 1.26 23.59 9.11

Total essential amino acids 137.91 43.68 121.57 42.75 162.51 17.31 162.91 60.78

Aspartic acid 18.43 8.29 31.20 12.25 81.55 6.18 89.46 11.36

Serine 26.09 12.47 58.93 37.78 30.81 7.21 37.33 18.00

Glutamic acid 9.27 13.82 409.30 14.76 22.32 6.95 0.37 13.62

Nor- Glycine 6.57 0.81 721 1.70 4.80 0.47 3.54 1.00

0 tial Alanine 21.29 554 24.12 8.74 17.77 3.90 12.29 5.77

;nssfnr(‘)lzd gs  Custine 11.62 6.66 1753 5.75 16.65 6.66 13.74 10.47

Tyrosine 10.20 2.87 7.25 4.62 8.53 3.10 5.59 5.65

Histidine 7.02 3.71 3.19 2.87 4.08 0.98 15.67 14.46

Arginine 71.90 34.48 10.19 19.56 11.72 458 49.87 22.87

Proline 14.36 4755 30.49 11.91 517 1.86 7.05 7.65

Total nonessential amino acids 196.75 136.20 599.41 119.94 203.40 41.89 234.91 110.85

Total amino acids 334.66 179.88 720.98 162.69 365.91 59.20 397.82 171.63

Total EAA”/Total AAY (%) 41.21 24.28 16.36 26.28 44.41 29.24 40.95 35.41

UND: Not detected. ?Total EAA: Total essential amino acids. ®Total AA: Total amino acids.
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blanching 3}A] & =0 A Z+2; 9558 mg%, 93.03 mg%
2 E%3, 1% blanching 3tA] &2 Z=ol A y-amino-
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= AAAL E49 acetylcholines £7141713L, ¥ 715<
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2+ oxalic acid, tartaric acid, mal-

acid7} 2+ 730.04, 451.75, 127.83 mg% & 7}
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Aoz FHET(25).

H] 3
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o &2

Hgol Efo) Fo)g >

39, QuUbF-oF S A 247 32052
mg%, 211.94 mg%= =4 Yebs o1t blanching 2] £
AEH A Fsirt. vk

M= AEHA ZUQ fumaric acid’} blanching 3 A&

AZ5 A Fumaric acide malic acid®] #7184 A4

, GUHF-oF #=9] blanching A A8

I8 HFANA = fumaric

S 97lwe} F5o

=7, AGAS), olwAE, F9e B Fas) g0 del Aol F4E H710S AT} WL, Lee
A QITH2320). WEb BES] A4S GABAS AlelBA A8 F6S FE H713 F¥e A A, s
S 0] 8T F YE JEAAZY swo] 7gET), 714+& malic, oxalic, succinic acidg}il R iste] U=
Table 4. Extra free amino acid contents of raw and blanched Haetsun vegetables (mg%)
. . K. pictus C. sinensis A. cortex A. elata
Amino acids
Raw Blanched Raw Blanched Raw Blanched Raw Blanched
p—Serine 7.29 68.19 24.20 9.89 4.14 5.26 9.49 8.24
Taurine NDV ND ND ND ND 3.060 ND ND
a-Aminoadipic acid 1.19 2.20 1.35 1.65 ND 2.26 ND ND
Citrulline 19.62 ND 3.05 0.64 ND 2.45 ND ND
a-Aminobutyric acid 20.78 21.30 0.95 1.39 2.01 ND ND ND
B-Alanine 1.01 3.24 1.78 3.41 1.26 0.84 0.59 1.39
y-Aminobutyric acid ND ND 36.71 23.18 ND 1.90 1.14 341
Hydroxylysine 3.45 ND 3.16 2.27 3.11 3.45 2.55 ND
Carnitine ND ND ND ND ND ND 1.61 2.81
Ornithine 1.15 0.65 21.89 0.70 0.30 ND ND ND
Total amino acids 54.49 95.58 93.09 43.13 10.82 19.22 15.38 15.85
UND: Not detected.
Table 5. Organic acid contents of raw and blanched Haetsun vegetables (mg%)
o . d K. pictus C. sinensis A. cortex A. elata
rgamc acl Raw Blanched Raw Blanched Raw Blanched Raw Blanched
Oxalic acid 33194367 2.3940.10 19.414+1.81° 5.3840.16  10.53+1.99 7.15+0.74 6.59+2.18"  1.85+0.87
Tartaric acid ND? 7184218 730.04+113.12" 52.434+3.82 451.75+114.08° 0.43+0.74 127.83+40.01 ND
Malic acid 745442135 4.97+0.37 10.00+5.96 3.854+0.80 5553+12.84" 6.46+1.47 6.38+0.41 5.63+0.91
Lactic acid 4024068 2.70+0.90 23.64+4.72 14.78+3.01 6.53+3.32 5494042 126.23+40.54" 7.44+0.44
Citric acid ND 3.80+0.22 3.92+0.12" 1.2940.00 ND ND ND ND
Fumaric acid ND 0.18+0.03 ND 2.5540.01 ND ND 35.33+16.16 ND
Succinic acid 320.52+21.72 ND 211.944+28.54 ND 112.93+14.34° 1047+1.20 107.45+31.49° 3.79+0.05

Total 432.27430.25 21.2340.92 998.94+79.72  80.27+4.87

637.27+£85.50

30.00+4.05 409.80+£129.55 18.71+1.11

PMean+SD (n=3). ?ND: Not detected.
“Significantly different between before and after blanching by

t-test at p<0.05.



o

652 FaR~ F A

Table 6. Vitamin C contents of raw and blanched Haetsun

vegetables (mg%)
Sample Raw Blanched %Loss
K. pictus 3.3040.36"" 0.81+0.04 75.45
C. sinensis 72.05+0.15" 40.814+0.51 43.36
A. cortex 37.75+1.04" 26.53+2.19 29.72
A. elata 20.02+0.21° 2.334+0.37 88.36

"Mean+SD (n=3).
“Significantly different between before and after blanching by
t-test at p<0.05.
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Table 7. Mineral contents of raw and blanched Haetsun vegetables (mg%)

Minerals K. pictus C. sinensis A. cortex A. elata
Raw Blanched Raw Blanched Raw Blanched Raw Blanched

Ca 110.740.397  77.04+0.71  179.68+4.70  190.03+3.01 108.44+1.43" 120.2+2.24 81.31+1.35" 111.94+1.66
Cu 0.13+0.00 0.13+0.00 0.17+0.00 0.2+0.00 0.1940.00 0.32+0.00 0.15+0.00 0.15+0.00
Fe 0.11+0.00 0.08+0.00 0.21+0.00 0.26+0.00 0.05+.00 0.17+0.00 0.04+0.00 0.03+0.00
K 210.254+4.54" 167.93+1.53 350.37+31.01" 253.87+5.26 276.41+1055" 233.54+3.23  301.20+10.73" 227.62+2.42
Mg 20.77+0.27°  19.75+0.20 35.59+2.21 35.83+0.47 27.00+0.78 28.73+0.36 38.04+0.82"  36.78+0.41
Mn 2.5640.09" 0.68+0.00 0.5340.00" 0.65+0.00 1.26+0.017 1.16+0.01 6.35+0.00" 8.32+0.17
Zn 0.49+0.01" 0.35+0.00 0.62+0.00 0.65+0.01 0.47+0.00 0.46+0.01 0.78+0.00" 0.65+0.01
P 1.240.01" 2.02+0.03 1.8240.01" 2.84+0.03 1.62+0.01" 1.2940.01 3.34+0.06 3.11+0.09
Total 346.1845.11 267974244 569.004+37.51 484.344+8.62 415454+12.72 385.87+552 431.35+12.82 388.60+4.64

"Mean+SD (n=3).

“Significantly different between before and after blanching by t-test at p<0.05.
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