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Effect of Blanching on the Chemical Properties of Different Kind of Spinach
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Abstract

This investigation was undertaken for the purpose of studying the chemical properties of different
kinds of spinach by various blanching procedure. Ascorbic acid, mineral and oxalic acid retention
of spinaches, as well as blanch effluent composition were the major factors considered with Dong-
cho(winter spinach) and vinythouse grown spinach. Ash, crude protein, crude fat and vitamin C contents
of Dong-cho were higher than those of vinylhouse spinach. On the other hand, vinylhouse grown
spinach showed higher content in moisture, phosporous, calcium and oxalic acid. Most of the compone-
nts in spinaches were decreased by increasing the blanching water volume and time. Reducing sugar
and solid content in blanch effluent of Dong-cho were increased by increasing the blanching water
volume and time, however, vinylhouse spinach showed no reducing sugar.
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Table 1. Working condition for oxalic acid analysis by

Table 2. Chemical composition of raw spinach

HPLC unit © %
Instrument Water associates 6000A pump Composition Dong-cho Vinylhouse
Column ?nrrrlllmex HPX-87H (Bio-Rad Lab) : 300X 7.8 Moisture(%) 83.03 90.00
Detector UV 210 nm, Atten : 1024, 0.5 AUFS Crude ash(%) Z11 2.00
Mobile phase 0.008 N H,S0, Crude protein(%) 3.30 3.24

obrie phase 4. 20 Crude fat(%) 0.39 0.38

Flow rate 0.6 m//min.
Chart speed 0.5 cm/min.

2. Hixlz= 2k

I vl A AlFA Y ok AlFelA welEhz AlFA
1gke] FAo] AF2}E 5289 Rl 300go2
atodod, AlFAE dAs £ ok A5RA9 2253
2 g2, AFAE e A7k 12345802 3o
20 #& W Aol z278E=2 AYsiych

NFAE B2 de ol F ARl Hobd A
234 F JFne] washch

2) vlElRl C

Alg2le] welrl Cg=k2 24-dinitrophenyl hydra-
zine®§Wel] wpe} H-3}33 5 A)(Shimadzu recording spect-
rophotometer UV-240)2- A}8-3}e] 540 nmollA] &34
£ 54 F F vighd Cerrem YEhglc)

() #¥3

AlEAE H3 4 10 mig 2134802 3le] Somogyi
WP o g dwts Askslo] glucosedekoz el
At

) ¥

AlgAE U2 A 205 et g F 130
CTellA 2217t Azste] ohgaozhe] ayEgaks

Al AbatodTh
Solids content(%)= w X100
Total weight

(&) F7AE

D g

18} AL Z=lEd A ¥4 (Molybden blue colo-
rrimetric method)*®2 2 &) 3}gic)

2) 2w

A ere AAEFEBAA (L 551, USA)S AL
sfo] QREFY e ofs) EHshsic

6 T4

A8 AR HPLCH™ol 2jate] &4 kgich,
ol A}4¥ HPLCS) ¥4zAe £ 13} 3k,

(7) Zwdt s4zke] B4

ZE3 4] B8-S A4ste] combinable Cas}

-205-

available Cag t}2-A190 & Hg] A x+3ted=d] combina-
ble Ca2 F4ts} Z§st & 9= g9 ok available
Cal AE5e gi8 o] 87153 Zgeke 2njgic)

40.08 X oxalic acid content

Combinable Ca=
ombinable Ca %004

Avaliable Ca=calcium content-combinable calcium

s uld gl g2l )23 e

doll AH3E B
£ PR E 29 2o 42 udshes
2 Fael

alslet.

AFALEVS} vlmAL o Fae) A SRPue)
8303%5 thi: Wl vhehdtort BARLR & Aol
hehR) spskeh AAH LR olelgt AR qeke] Aol
AR EEY Aol Aew Azten,

2. iXl= ARZIY HiXl= S0l g2 MEss]

(1) ¥lelql C

Hxe Azt Skl wWE F2
Al ZFA 9] vleln Ceeks A3 Ae
olF A|FAE 77| ohE dlA N zAdA sld A e)d}
A3 F A BF dAs A2 b e il 7}
3ol whe) vlelel Citeke 7hadle) 529 7
o] 42 EoA 587 wlA AL
Alge) vlws] B o) 625%7HA] &A% ubg w)dEg
2w A FR= Az wlelael Citeko] 1.86
mg%® vehd AAjgel vlws] B u 85%7A i3
ol Fx7F widal- gz AlFA el wls) zzlA] W
el Col #7)ge] A & F Uk

(2) 3%

Al A7E} H A Bgell e 2 9 uldshes
Aw) AFAE W) LY gk % 37 2o
WAE A7 dAE B we $2E dAlde)
FAGFFE WAL A7) AoAA4E T2l 7 A
o] WolALE ZF7hsted 4v]e) FolH 5u7 HA
G BRggFel A4 Fe FAE wych e

a3ze)oers) ) 497 A3 5 (1993)



26 A - w5 AEE
Table 3. Changes in vitamin C, reducing sugar and solid content of Dong-cho and vinythouse grown spinach
by blanching water volume and time
Blaching time(min.)
Sample Water(g) Content(mg%) 0 1 5 5 . 5
Vitamin C(mg%) 50.63 35.80 34.20 30.50 28.00 2330
Dong Cho 600 Reducing sugar(%)* - 0.10 0.14 0.18 0.22 0.29
Solid content(%)* - 0.15 0.25 0.38 042 047
Vitamin C(mg%) 50.63 3350 3150 29.00 25.00 2240
™0 Reducing sugar(%)* - 0.13 0.16 0.22 0.28 0.34
Solid content(%)* - 0.26 0.39 0.56 0.65 0.93
Vitamin C(mg%) 50.63 32,50 28.90 24.80 23.00 20.00
900 Reducing sugar(%)* - 0.14 0.19 0.25 0.32 0.39
Solid content(%)* - 0.33 0.50 0.78 0.86 1.06
Vitamin C(mg%) 50.63 25.10 24.10 22.90 21.50 19.00
1200 Reducing sugar(%)* - 0.15 0.20 0.29 0.35 044
Solid content(%)* - 0.50 0.69 1.13 140 1.88
Vitamin C(mg%) 11.88 845 6.85 6.25 5.63 4.75
Vinylhouse 600 Reducing sugar(%)* _ _ ~ _ _ _
Solid content(%)* - 0.08 0.12 0.14 0.16 0.20
Vitamin C(mg%) 11.88 525 4.65 4.20 4.00 3.85
750 Reducing sugar(%)* - - - - - -
Solid content(%)* - 0.15 0.20 0.25 0.27 0.31
Vitamin C(mg%) 11.88 4.90 4.40 4.00 3.82 4.30
900 Reducing sugar(%)* - - — - — -
Solid content(%)* - 0.21 0.30 0.35 0.38 0.52
Vitamin C(mg%) 11.88 3.56 314 246 2.00 1.86
1200 Reducing sugar(%)* — - — - - -
Solid content(%)* - 0.25 0.37 042 0.50 0.58
* Result from blanch effluent of spinach
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Table 4. Changes in P, Ca, and oxalic acid content of Dong-cho by blanching
Water(g) Samples Blaching time(min.)
Content (mg%) 0 2 3 4 5
P 35.10 29.30 28.30 28.20 28.30 24.85
Ca 55.80 50.80 49.00 48.11 49.00 4841
600 Oxalic acid 488 345 300 283 270 229
Ca/oxalic acid 0.11 0.15 0.16 0.17 0.18 0.21
Combinable Ca 217.23 153.57 133.54 12597 120.19 101.94
Available Ca —16143 —102.77 —84.54 —77.86 —-71.19 —53.53
P 35.10 2845 2725 27.10 25.85 24.80
Ca 55.80 50.00 48.10 48.00 48.00 46.85
750 Oxalic acid 488 327 295 300 250 243
Ca/oxalic acid 0.11 0.15 0.16 0.16 0.19 0.19
Combinable Ca 217.23 145.56 131.31 133.54 111.28 108.17
Available Ca —161.43 —95.56 —83.21 —85.54 —63.28 —61.32
P 35.10 27.25 26.65 25.85 25.60 2443
Ca 55.80 46.53 4711 47.01 4546 4551
900 Oxalic acid 488 346 325 294 250 220
Ca/oxalid acid 0.11 0.13 0.14 0.16 0.18 0.21
Combinable Ca 217.23 154.01 144.67 130.87 111.28 97.93
Available Ca —161.43 —107.48 —97.56 —83.86 —65.82 —52.42
P 35.10 27.20 25.70 24.20 22.01 2340
Ca 55.80 46.03 46.00 46.00 45.10 44.00
Oxalic acid 488 330 355 322 283 240
1200 Ca/oxalic acid 0.11 0.14 0.13 0.14 0.16 0.18
Combinable Ca 217.23 146.89 158.02 142.33 125.97 106.83
Available Ca —161.43 —100.86 —112.02 97.33 —80.87 —62.83
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Table 5. Changes in P, Ca, and oxalic acid content of vinylhouse grown spinach by blanching

Water(g) Samples Blaching time(min.)
Content (mg %) 0 2 3 4 5

P 3846 23.35 1845 17.35 19.55 15.95

Ca 72.11 66.50 67.00 64.11 63.00 63.00

600 Oxalic acid 1075 762 731 600 550
Ca/oxalic acid 0.07 0.09 0.09 0.09 0.10 0.11

Combinable Ca 478.52 335.63 339.19 325.39 267.08 244.82

Available Ca —406.41 —269.13 —272.19 —261.28 —204.08 —181.82

p 38.46 18.66 16.55 16.15 16.15 12.75

Ca 72.11 64.00 63.00 63.00 64.80 60.00

750 Oxalic acid 1075 712 738 610 570
Ca/oxalic acid 0.07 0.08 0.09 0.09 0.11 0.11

Combinable Ca 478,52 338.75 316.94 328,51 271.53 253.73

Available Ca —406.41 —274.75 —253.94 —265.51 —206.73 —193.73

P 38.46 16.95 16.20 14.40 11.90 12.55

Ca 72.11 61.00 61.50 61.00 58.80 58.00

900 Oxalic acid 1075 738 738 615 485
Ca/oxalid acid 0.07 0.08 0.08 0.08 0.10 0.12

Combinable Ca 478.52 339.19 32851 32851 273.76 215.89

Available Ca —406.41 —278.19 —267.01 —267.51 —214.96 —157.89

P 38.46 15.64 15.00 14.00 12.80 11.90

Ca 72.11 60.00 61.20 59.79 54.50 56.00

Oxalic acid 1075 687 731 662 490

1200 Ca/oxalic acid 0.07 0.08 0.09 0.08 0.08 0.11
Combinable Ca 478.52 354.77 305.81 325.39 294.68 218.12

Available Ca —40641 —294.61 —244.61 —265.60 —240.18 —162.12
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