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Food Components by Kinds of Bigum Spinach Growing in Jeonnam Shinan
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Abstract

This study was to investigate food components of Bigum spinach growing in Jeonnam Shinan. The samples
used in this study were Pohang spinach of inland and jo-saeng, chung-saeng, man-saeng, chungman-saeng
spinach of Bigum located on Jeonnam Shinan. We analyzed proximate composition, mineral content, germanium,
organic acid, free sugar, vitamin A, C, and E contents. We conducted the sensory evaluation after blanching
and color changes of before and after blanching of 5 kinds of spinach. The results were as follows: moisture
and ash contents were significantly higher in Pohang spinach than Bigum spinach. Crude protein, carbohydrates
and crude fiber contents were higher in Bigum spinach than Pohang spinach. In mineral contents, potassium
and zinc contents were higher in Pohang spinach than Bigum spinach whereas calcium, iron, magnesium,
manganese, sodium contents were higher in Bigum spinach than Pohang spinach. Germanium contents was
14.06~27.16 ppb in Bigum spinach whereas not detected in Pohang spinach. In organic acid contents, man-saeng
and jo-saeng of Bigum spinach were high in oxalic acid, citric acid, malic acid and formic acid contents. Succinic
acid and acetic acid contents were high in Pohang spinach. Almost all free sugars were higher in Bigum spinach,
especially jo—saeng and man-saeng, than Pohang spinach except lactose. Vitamin A contents was similar with
Pohang and Bigum spinach except chung-saeng but vitamin C and E contents were higher in Bigum spinach
than Pohang spinach. Color L (light) after blanching was significantly higher in chungman-saeng than other
spinaches. Color a (redness) was significantly lower in chung-saeng and man-saeng than others and
chungman-saeng was significantly higher than others. Color b (yellowness) was low in man—-saeng and high
in jo—saeng of Bigum spinach. In case of sensory properties after blanching, taste, sweet, overall preference
were significant higher in Bigum spinach except chung-saeng than Pohang spinach.

Key words: Jeonnam Shinan spinach, mineral, germanium, organic acid, free sugar

M

Al 5 A(Spinacia, Spinacia oleracea L.)= | ZA]o} LAt
o2 HolFad &3t 23059 1~2dA AEFEA, &
it 15009 el A e A= &EA A1, AF
Ak 7Hg oA F&3te AAEA TF wel o] &5 vk
D). AleAE dPo2e 354 Ee 7t 21 334
olgfal &to] At ® st FET AHA Al el

wel 1 FHIE oS- ohFsh st FElx xpolr) Qo
SEuet AU dAMATE Za B ]

Aol Ak | FEFL AALAZE E Aol &
2 AIFR Y 2 HAA FAe Bye] s, S
Aeleg 275 313, YodAae T2 W5 59 7=

*Corresponding author. E-mail: jbm@chonnam.ac.kr
Phone: 82-61-659-3414, Fax: 82-61-659-3419

o] g3 ATHD). EF Al ZPE ALH A1l A
3 AV 12958 49744 9381 Y, 9FA
A7 ol Fae) AFAFOoN 2ul7t BEF F7}
s Qe ALtk AFAE WEY Ag ATAE A2
ofrmENALS Wol I Qor, B4 21, A
A, FAWES] f7140] wol FRHl Yk GAR F 3
Golth4). =& B4 AR, S47h Bel FhHel e,
W87]9) ofeols} JARAA FE el HFolth =
ABANE AEUS, FehE W) Solslol el
= 37} glon, A3t gate] glof MY dPolE Frhu
DEEIDETG)
Ao {49 A =
Falol A AREE delE, Bl ANHE Sk 5

ol =
A, &

i

=29

il

( EIL]
r{r

o ku
o%
2
Y
o
2
'3



1398 qE -

ol lem, HolA HitEe AlFAEEs A AT vle
A AuE= AFAZ HlE Ax7F e,
sheoll AlE A FAE Be 1195E o|5d 3¥7HA B
2~3xteol 24 F&sta Ao Blds}
At AlEAehe 2, v e A& F9 FolA vt
Sttt AP E Av=e} gupgel 2of Adr, A9 ¥
A Auk AlgAeke 2] dog WX PR Jhee vE
SAY = FA0EE) AEEd By 7] &3 F
e slo] FEeT A &4 w2l el B4 a1, slo
FAS dhote ZEA YA ok e sho] Foh 3 A

2rkg Aol FfrE MEolA nistutg-S ston Au) 5]

IS

r_{

n
o

AGAA AFA g AT Fash ALH vPHS

AlgAlel Wk AT, A5 A=A e d(8-10), &2
AlE Aol #7148 1D, Al A S 94H12,13), BB

Hl(14), 8 2 =(15), Aol d/(16), 4H17-19) FHol
Ve F HEE Col §BF0-2), A% F 22
WEH2324), Qo) WA (25), A4k P49 ool
92627, NeX FE2E HAXE A2 REa7(29)
1o} Ao wep AuEE AFAe] 48 ATE

F2 440t Kim 529 AFAE FFo} 44,
Al e, Adol whek AFAe) S4o] 2B ofo] uhe
A7} o] Fol Aol AAZ FFHH AHE S =
Sol ®ria Siok

B B AT A AlekE HFmel A At
FAEAT, TAT, BAE

o oot o mE il omE & (>
o lo ro T o
L 2
o

SREE Y HAE, FUAEIE TR
ol YRS BASFUL, ol F W Aol A A
HE AFAS sty fstel HEHo R TP B
HE EYRE YEFOE shol M PAT A3E Hs
14 seiek

=
2 Aol AHEE s sidrl AleAle A YA
[e)

EAFE PEAN EG2E TYske] ALg
AMEE AFAE A Ak HlFH A 2007 1290
A M2 AN Ag Yool Bt FEBL A
Hoje] Az AT A 275 AAD F Adst] ¥R
BRI AFLEL BT

AL 54
Atk A HE FAEAE FB AlZ 05 g5 s ¥
I, 7)o 20% HNO; 10 mL, 60% HCIO; 3 mLE 3
% 2y w71x] 7tEA AT FYEZ A2 S W4l
F05M Bao® 50 mL B¢ A
& APl A, BAgEE TFEAS E7ts)
3ok

€ FHA 8 mLE AAsIA &

Of
[e)

A (AA-6501GS, Shimadzu, Kyoto, Japan)& #2433t}

AlZX[e] HE0k= &

AF2 F2 Al=ZnkF g Inductively Coupled Plasma-
Mass Spectrometer(ICP-MS, Shimazu, Kyoto, Japan)Z
AT & 5 g9 T4 Wx% ARE FFI A &
Teflon £3] &7 ©iL 65% HNO; 4S8 mLE F43}
Aot o] A8 8BS A4 E3Y microwave £33l Al 2=H
TAHOE sttt 2A T Foll 1% F4F 40 mLE
Ao oA o AR AHEHYL

AlER|9| 774t &k 24

A8 5 gS dA7| ¥il 80% o2 20 mLS 713l
Az A7 oS 200 mLe] AHZtEER2A Y HSE 80%
NEHE(v/v) 80 mLE 78ty BFYA7E 21 A3 =
Foll A 7hstt). 418l T3 6000 rpm .2 3083 I4lEe
& 7}2](Whatman No.)Z o #3tt), A2 31 55
o]-&3fe] $Hd3] ARHES FAAA ¢ 2 mLE F53}
SES 10 mLe] HAEgaze)] 7)o AEesaa
EZ Het o] £9 3 mLE FA7] #H3dtY mem-
brane filter(0.45 ym)E &} #}3le] HPLC A8 2 AM&-31th

HPLCo| 93t f-7]4F #42 A8 8 972(0.20 ym)=
o} 3}3}al o] 4SS Shimadzu F7]14F B4 7|5 AF&-5ho
A5t HPLCS 42 Shimadzu LC-20AD pump,
CTO-20AC oven, Sil-20AC auto—sampler, CDD-10A de-
tector, CBM-20A system controller, LC Workstation soft-
wareE ©]€3t} Columne ion exchange Shim-pack
SPR-102H(7.8x 250 mm)E 27} A &2 AZA3s}al, Shim-
pack SPR-H guard column(7.8 Xx50.0 mm)<2 A}&-3}$3t}.
o] F A& 4 mM p-toluenesulfonic acidE AFE3R o™ F
42 08 mlL/mnZ ZAsty FIFE 10 uLFYsy
post-column Y-S o]&3dto F7IAHE FEAF &
CDD #HE&71E A3t th HEgAIF o2 4 mM p-tolue-
nesulfonic acid®} 100 uM EDTAES ¥ 3}5l= 16 mM Bis-
Tris &4& WA %0 2 ALG ATt & £ A2 30%
ol FUAF REERS ¥ o238 S/HF &IAAA

0.1~30 pL/mL ¥ EF&AS ZA|5te] HPLC E4S

>

N ok o
;ﬁmlm}ﬂ
of At 4

mr ke



A A AuEe BlE

A A8}l peak areaZFE H#FA S ZAJste] A HSIAT

0% &S 20 mLS 7138k
5} FpEet=Ae] Hehal 80%
%(V/V) 80 HlL‘é‘ 7}5}"1 RIA7E
A 7F&3t) 418 o 6000 rpmlZ 308
3}ar o X (Whatman No.1)Z o33t} of o
£ o] &3t $3] S FUAIA <F 2 mL
I WEES 10 mLe] vlaZetaae &7]3 AH4Ee
= B2 A=t o]&Y 3 mLE FA719 #H38 membrane
filter(0.45 ym)& o #3te] HPLC A& 2 ARE-3HSATh
HPLCol| &3+ A5 ¢] &3 &4 HPLCE AH§-31<
BEAEH T HPLCY F4-& Shimadzu LC-20AD pump,
CTO-20AC oven, Sil-20AC auto-sampler, RF- 10Ax] flu-
CBM-20A system controller, LC
Workstation softwareE ©|&39 . 8¢9 £+ ion
exchange Shim-pack ISA-07(4.0 x 250 mm) ¥4 column
3} Shim-pack ISA guard column(4.0 x 50.0 mm)S AF&3}
At o] ZAFS AR O F potassium borate(pH 8)¢F B&
o ©  potassium borate(pH 9)& AL3lR=d BEW S
0F A 0% = AlZFsle] 30890 50%Z S5 7FAI 7131 50+
100% 2 S7Fsle] 1587 100% 2 /A3t 7} 6558 ©] F9

g1 A7 F

Zl_o
KN
=

Hﬂﬁﬁ
off L mx
l>J{N'°FH

—?‘JJ{N'E

orescence detector,

0%2 A3 F 9079 BT E sHth FHHFL
10 yLF Y3l post-column WHE o] &-35le] AT §
A3 & B3 HE7)1(Ex=320, Em=430)5 Al&3t] &
25ttt vk A ko 2 1% arginine®} 3% boric acidE
a3ls gae ALY BUY FEEAS g o]}
ZH5ol £3A1A 05~20 pL/mL ¥ o] EFE&AE ZA)|
3l HPLC(Shimazu) #2418 A A13aL peak areaZ F-E 7

FHS HAystel sk

aand

A

M

AZX|2Q| vitamin A2} E &gk B4
J2k5} 31 of 7)o oAz E B AL 01

A8 05 g& Al A
g@ &L 5 mLE 7HF v, 80°CE A" Fx4elA
1023 7Hrial AR A2l &7l B4l 0.25 mL 50%
KOHE& & H7bsto, 2 2=olA 2087+ 7Hal Al

7FaFa ). 3,000 rpm

Separate funneldll Z&42 k7 715k 1087t
o7t 8l5& AlASE o] & 33 HkE-sla, Folsl

gasi hexaneS 34 vitamin A9t E §98 2 mLE 53
% HPLCZ =43t
AlZX|9]  vitamn  Clascorbic  acid+dehydroascorbic
aC|d) €|-E.oh _E_A'I

208 75 mL 71eke] #3

IR

o

1399

o\
Sid

%

Hzel F

82

A

gstar 250 mL WaZetA=00 %7131 10% W EFIAE
02 B0 mL wFS @Eh o] €9 3 mLE FA7]4
o] membrane filter(0.45 pm)2 %43t 1 mLS 373
718 98 =43 itk A5 1 mLel 45 M sodium
acetate buffer 1.2 mL, 14.77 mg/mL 2,2’ -azobis(2-amidi-
nopropane) dihydrochloride 50 pL, 0.1% o-phenyendi-
amine 500 uL& £338}e] 56°C FF A 4087 98-8 A
7]131 HPLCY] A &2 AHE-3H3 k. HPLCo 23} total vita—
min C 4% w HPLCY F4-& Shimadzu LC-20AD
pump, CTO-20AC oven, Sil-20AC auto-sampler, RF-10Ax1
fluorescence detector, CBM-20A system controller, LC
Workstation softwareZ ©]-83}9 ). U3 £2]+= Nova
Pack 4 pm C18(3.9x300 mm) columng A&t ©]%
A& 16% W ¥F2-S 3= phosphate buffer(pH 7.8)%
#4 08 mL/mine 2 &3 A5tk FYFL 10 L F
A3 FFHE71(Ex=365, Em=425)% o] &3l %

min C& #H&3I9 0

H}{N’ PL 2

vita-

q >
nLJ
N
1
101' 1
1m
2 o
.y
>
i
2
of

v‘i‘ﬁl AAA wx7] A= #
= Bol] 30z E9t N 4R A7 Fo AEi
Al 2} A] (model CR-300, Minolta, Tokyo, Japan)& A}-&-3F4]
= < (lightness, L), 2 % (redness, a), 34

st A8 7 103 A3

= (yellowness,

bt

A
1
ol Tt
or
0!
N

= o Ol
it
[t
rr
-
i
o
9
ofje

and H?

s
>
o
w
S
Y

o

or
it

N
X

N
el
2
>
_0|L
3R

NP> >
.
>

z

R

tlo _E E
3 £

=T e
fr

b

2 ofn
i
w
o)
o

o o = oy B

>
il
o

A2l 527} ol

s
Bl

,_.
o
ol 1N
ol
1A
o
o
2
>

T
o
I
folr
K
ol
it
1A
ol
ofo

oxl

o

r® o
il
o
>,1:1

]-)

B
»
5
P

o

fru

AN o
L
o

fo |o

Hedonic scale(9%
712 P48 HAo
Aoz ANsgH

>

=2

o

q) (o3
dfN T

olr >
oo 2

>

ol
o ofr
[;1

2
of
_L?(_I;
o
3—':, oh

g
fut
4
o N
o oft
v
oxl
P,L
X2
o £

SAKXNE

A G Al FHA 2
NHE Az AEAREY A AFH) T
3 SAA 2= SAS packageE AH&3to] =
Bz BFAANE UrE‘rLH AaL, AlgA Z

b
o
P
o
)

v
2
r O
Lo
=
=2

o B ¥
fo 1o & >

>
o% ol

o
o @
oy my 1

=
o T

>
Z
@)
<
>
42
o
o
=
[}
Q
3
(/2
8
=N
zi
(@)
=
o
=}
Q
(¢}
o
28
il
juhi)
oX
ol
3R
v

Z9 AurEe Zgu

A il Wk Aie
Table 13 2tk & & 44 =z 24F] 87.15%



1400 Qo - ool e
Table 1. Proximate composition by kinds of spinach (unit: mg/100 g)
psY Bigum spinach”
JS CS MS CMS F-value
Moisture 86.99+0.027* 87.15+0.18" 84.87+0.23 83.55+0.05° 83.87+0.05° 109.36*
Crude protein 0.22+0.00° 0.43+0.01™ 0.50+0.12° 0.29+0.12™ 0.29+0.12™ 435
Crude lipid 0.58+0.07" 0.43+0.01° 0.49+0.03° 0.53+0.18" 0.51+0.07* 0.94
Carbohydrates 7.93+1.20° 9.21+0.17" 11.334+0.39" 10.74+0.18" 10.58+0.29° 16.25°
Crude fiber 0.97+0.21° 0.72+0.08" 1.36+0.78" 1.91+0.15" 1.7240.09° 5.30"
Ash 397+0.13° 2.05+0.09° 2.11+0.02¢ 2.96+0.10° 3.02£0.20° 118.90°

}’Pohang spinach (PS).
:))JSI Jo-Saeng, CS: Chung-Saeng,
YMean+SD (n=5).

MS: Man-Saeng, CMS: ChungMan-Saeng.

YValues with different superscript within the same column are significantly different at p<0.05 by Duncan’s multiple range test.

"p<0.05.
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Table 2. Mineral contents by kinds of spinachl)
(unit: mg/100 g)

Bigum spinach

PS

JS CS MS CMS
Ca 45.05 79.76 69.77 96.27 117.30
Fe 4.83 4.07 7.39 11.61 6.80
K 1140.80 814.60 816.20 830.60  1051.80
Mg 115.70 125.85 127.53 146.35 151.12
Mn 0.04 0.56 1.05 1.17 1.88
Cu 0.40 0.50 0.57 0.09 0.08
Na 21.34 16.97 34.09 25.05 42.84
Zn 1.18 0.57 0.50 1.05 0.83

YRefer to table 1.
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Table 3. Germanium contents by kinds of spinach”
(unit: ppb)
PS Bigum spinach
JS CS MS CMS
Ge -2 14.27 15.20 27.16 14.06

DRefer to Table 1.
?-: not detected.
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© TR 2A4F o] B4 JEs T Aake 45k X
Fxo} AzxoA BT YEeRUA gkt

2 P H:l o

Table 4. Organic acids contents by kinds of spinachl)
(unit: mg/100 g)

Bigum spinach

Organic acids PS

JS CS MS CMS
Oxalic 193.82 29397 26836 309.07 181.00
Citric 16.62 31.95 13.79 35.25 13.65
Tartaric -2 - - - -
Malic — 27.82 10.54 20.24 11.61
Succinic 21.45 11.35 11.92 14.95 9.78
Lactic - - - - -
Formic 1.16 3.78 1.33 3.16 1.55
Acetic 6.76 0.00 1.58 2.49 2.15

YRefer to Table 1.
P—: not detected.
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Table 5. Free sugar contents by kinds of spinach”
(unit: mg/100 g)

7-eol - e

Table 6. Vitamin A, C and E contents by kinds of Spinach”
(unit: mg/100 g)

Bigum spinach

Bigum spinach

Sugar S JS cs MS CMS S ]S csS MS CMS
Sucrose 1120 135690 37260 240460  326.60 Vit A 0.083 0.084 0058 0080  0.079
Maltose -2 1.20 0.20 1.10 0.70 Vit C 21120 64660  67.930 34860  60.210
Lactose — - — — — Vit E 0.056 0.186 0217 0207 0025
Ribose 0.20 0.30 - 0.40 0.40 DRefer to Tablo 1.

Mannose 0.20 0.70 — 0.90 0.60

Galactose  1.70 13.10 8.20 1120 10.00 ] i
Xylose 0.10 1.30 0.80 0.90 0.80 AFL 0058 mgo 2 9HA YERT BlER C F32 dx
Glucose 3610 58330  501.90 980  249.90 o] FAEo] 67930 mgl 2 ¥ x| HIEIY C &< 3]
1)

Refer to Table 1. 2 4 =4 JdEton Z2AEo] 64660 mg, EAZEo]

Y- not detected.

M

ZEEet g ME

B E D E
Table 59 2t} A}g2] f‘é.%*—%
o2 FFxo] wsf ofF W Oeog EAZ
1356.90 mgo.2 =A Yl FAF o] 37260 mg, S THAY
Zo] 32660 mglE HzolX AFY o] A YERe
o, g2 E 7 & 1120 mgo 2 yehgt) Wolgd
o] e AxY 2AFC] 120 mg, FHYF0] 110 mg, F7F
AF0] 0.70 mg, AF°] 020 mg o2 YEG, Edx
A= AEHA AT 32 2329 A% B Fol
A YEhgA 2kt glR e 2o e Hxol vk Ey
ST Z A 040 mgo 2 =4 YElgon, 2AF] 0.30
mgl 2 YElGI T M= 020 mgl 2 YERG o™,
FAZAAME AEHA FUh o o] ke 2
THAZ A 090 mgoE2 7 =%, 2AFTL 0.70 mg,
ZMAFL 060 mgl & Yelgon ¥3dx+= 020 mgl &
eI, FAFTAAE FEFe] A=A Euth 22EL
2 e Hxol 2AF o] 13.10 mg, THYF o] 11.20 mg,
ZuHAZEo] 1000 mg, ZAES 820 mg w02 et on
2 170 mgl 2 71 @A vewth Ad=229
Hzo) ZAEL 130 mgl 2 714 B4 Yew, o
2 TF0] 090 mg, TAETH FTAEZTC] 2 0.80 mg
U

Hw

1:1

,
%

lo rlo

2 Ygton T2E 010 mgo A Yegd %
Fo] gEre Hzo AT 58830 mgo® M &%

Z0] 501.90 mg, T9HAYF0] 24990 mgo = YEME
™, ¥ %= 3610 mgoelA Az THAIFL 980 mge
7Hg wEdtt fEld e do] AEEHA L #9
ALt BE Fo] Hlg AxoA A dEyon 53

BNttt fo kIR fo Ho ot
3

=

o,
ofy
2

HAAFAAN =A YEET

Zetxet Hlg M=o HIEIR A”t CH E &
FzsAlg Az Hed A, C E &S St

A3 = Table 63 2t} BlEFY A9l ke o] ZAF0|
0.084 mg, 3= 0.083 mg, "¥Z 0.080 mg, =Y
0079 mgo 2 A9 v o2 FFHEH JeH, F

—|—’

60.210 mg, THAE0] 34860 mgl & YEIGY. ¥3x= 7
W& 21120 mgo 2 71 A yERT) BlEH E &
& Hdzx9 FAF] 0217 mg, TAF] 0207 mgl.ZE =4
yelgor, ZAF 0.186 mg, XX 0.056 mg, TTHAE
0.025 mg =22 Jelyct vlelY A9l e ¥3x9}
Azeo] 2ATE A9t vlstA vEen HER C
L Hash EPRo) va EA ek WE E 3
S FRAZTE AL HAzoA Tz Hls)] =4 e
ot Hong® Ahn(34)¢] ATl < Al5X¢ BIE C &=
o] Bo= 172 mg, &= 69 mgl & YElYtla 3=
0 oE AvE 2 AFAe F¥B $ASA ehg
EUES UIZ HE oA RS U

T3z = gt A= Table 73
Az %J A4ZFo] 51.302.2 714
0] 4952, THAF o] 4904, L=
ZAF0) 417002 71 Ggte
H X7 A HAEE FukiEo]

=4
7} 48 030 =z Uﬂa} o,
U 2221 ztol= Ao AT =
-19660.2 7} o whAlEo] -16.75, E3Z7}
-14.8001 3, ZAF0] -12.02, A Fo| -7.252 5 F<]
o] & JEFATHp<0.05). HX]7] A FaEE= **z«l z=A
Zo] 3090, YHAFo] 295022 YElgton, FUHFLS
269022 Fo]Hl ol E HEM ATHp<0.05). X ==
2362, FAEL 214002 UEIGTE 1 T yrE Mxeo
U Fo] 37.84, T F 0] 3547, ”15_7} 33.64, Dvg&ﬂ
3299 02 Je} o5 Z7td= §97 z}ol7} 2
™ ZAJFo] 294307 ThE Zo Hlsﬂ FoF oz U Ur
EFTH(p<0.05). HIH & HAT = Hdxo TTHAE -13.94,
Xz -12722 Zol7) §la, 2AF 994, SAF -1.55,
TS 0472 SUAEFT X xd HlF] Fo¥eoe=
(p<0.05) ERon, 53] Az FALTY] TS U= T
of vl 7bg =A ey 59 A1 (p<0.05) 2FolE YERY
o H R Fo FAT= ZAF 1951, TUHEF 1651, £
% 1457, FA8% 1149, A% 960 o2 Yehgon, 3
Z9} Az BE T Atold f9FQ Aols YET

(p<0.05). B AT A Hx7] AP Fo] dxo} HAT =
Az STl 7HE = YEiston, SEE X2
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Table 7. Color changes of before and after blanching of Spinach”
PS Bigum spinach
CS MS CMS F-value

L? 48.03+1.267* 47.70+1.28" 4952+1.27 49.04+5.83" 51.30 +5.40°% 0.45
Before blanching a -14.80+0.41™ -12.02+1.11° -7.25+1.66° -16.75£0.89™  -19.66+0.85"  11.78"
b 23.62+1.17° 30.90 +0.85" 21.40+1.25° 29.50+1.41° 2690+185"  2581°
L 33.64+2.61° 29.43+0.36° 3547+1.11%° 32.99+0.37° 37.84+2.69* 9.35"
After blanching  a -12.724+0.90° -9.9440.10" -1.55+0.35° -0.4740.39° -13.94+2.09"° 108.62"
b 14.57+0.96° 19.51+0.70° 11.49+0.70¢ 9.60+£0.39° 16514068  91.08°

})Refer to Table 1.
%)LZ lightness, a: redness, b: yellowness.
“Mean+SD (n=10).

YValues with different superscript within the same column are significantly different at p<0.05 by Duncan’s multiple range test.

“p<0.05.

Table 8. Sensory evaluation after blanching by kinds of spinach”

Bigum spinach

S 1S CS MS CMS F-value
Taste 4.24+1.819% 7.06+1.82° 5.01+1.92° 6.02+2.02° 5.22+1.14° 23.88"
Sweet 3.70+1.64° 6.92+2.16 4.45+1.82° 626217 5.75+1.84" 2546
Color 5.97+231° 5.86+2.14 4924202 6.00+1.84 517+1.07" 356"
Texture 5.18+1.79" 7.08+1.56 5.43+1.22" 5.40+1.54" 5.03£1.35" 17.31°
Overall preference 4.47+2.15° 7.33+1.73° 5.01+1.54 5.79+2.01° 5.36+1.33™ 24.71*

YRefer to Table 1.
“Mean+SD (n=50).

IValues with different superscript within the same column are significantly different at p<0.05 by Duncan’s multiple range test.

p<0.05.
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