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ABSTRACT - In this study, the nutrients of a total of 4 species of popcorn, Oryun Popcorn, Oryun Popcorn 2, G-
Popcorn and Gichan Popcorn, cultivated in Gangwon-do, were analyzed and compared. The contents of these prod-
ucts, including their general ingredients, inorganic substances, fatty acids, reducing sugar and starch, were analyzed.
The moisture, crude ash and crude fat content of the dried popcorn species were 11.54-12.54%, 0.97-1.45% and 2.48-
2.62%, respectively. The crude protein content was 9.68-11.75%. As for inorganic substances, the potassium and
phosphorus content were the highest. Potassium was 228.25-310.46 mg/100g and was the highest in Oryun Popcorn,
and the content of phosphorus was 276.04-310.00 mg/100g. As for fatty acids, 11 types were detected. The content of
linoleic acid accounted for 52.89-55.76% of the total fatty acid content showing the highest amount followed by oleic
acid (24.31-26.65%) and palmitic acid (14.20-15.92%). As for amino acids, total 16 types of amino acids were
detected by specie, with glutamic acid making up 17.70-18.52% of total amino acids, the highest, followed by leucine
(12.30-12.54%) and proline (10.34-10.92%) in that order. The creducing sugar content by specie was 4.68-5.13% and
starch content was 42.14-46.14%.

Key words : Maize, Popcorn, Proximate composition, Amino acids, Fatty acids
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UUPIE BN
US4 FF 7T duidiE B4 AE3A N
wrEt AA ST dub g EA o AFEE ethyl ether,

H,SO,= Merck AH(Kenilworth, NJ, USA), KOH= Sigma
AK(St. Louis, MO, USA), #3lZ1#)|(Kjeltabs)= FOSS
(Hilleroed, Denmark)e] A|FS A&, &5 &k
105°C Feadxm ez S4sen, 23&2 600°C 4
H 3sor A 3stEr] A A8 FAe 3
st F AR FAY zolR S St 29
A2 Kjeldahl H& o]&3te] A2 & Kjeltec A
(Kjeltec auto sampler system 1035 Analyzer, FOSS,
Hilleroed, Denmark)E ©]83t] AAgFS =4 o &,
HAoATF(6.25)F wote] =W A RS AEssih
A FFFS soxhlet FEHS AMEste] AW AEFE4
%]Q1  Soxtec (2050 SOXTEC, FOSS, Hilleroed,
Denmark)S ©|-&3ste] S35t om, grrstEe AA

100 g T %, @, =AY, 2308, =4F e 7

BN

2 waly ool el B
0.5 goll HNO, 10 mL$} 70% HCIO, 10 mLE
| 2 w7k gt SRTE ©l85t
TN Z &A S AR F, HCL 29 349 10 mL
Z 483} ICP-OES (Inductively Coupled Plasma -
Optical Emission Sepctorometry, Integra XL, GBC
Scientific, Melbourne, Australia)® E2]&ow, 71718
MZ272 Table 13+ 2t} ¢ T 2 vy
190 2 HgF=A|(UV-Visible spectrometer Evolution 201,
Thermo, Waltham, MA, USA)E &3} 470nmeol|A] 1]}
A ZFastAdt.

Table 1. Operating conditions of ICP for the analysis of mineral
components

Classification Condition
Torch height 9.0 mm
RF Power 1200 W
Nebulizer gas flow rate 0.50 L/min
Auxiliary gas flow rate 0.50 L/min

Plasma gas flow rate 10 L/min(Ca, K, Mg), 12 L/min(Fe, Mn)

Wavelength
Ca 317.933 nm
K 769.896 nm
Mg 279.079 nm
Fe 259.940 nm
Mn 293.930 nm
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B Aol = 9 AAE] gl F71-87<] petroleum
ether, diethyl ether, chloroform, toluene, n-heaxane
Merck AHKenilworth, NJ, USA)S] GREFS AFHE-3ISS
™ pyrogallol, sodium sulfate anhydrous, Bom trifluoride-
methannol solution (14% in methanol), TTF 22 AFE-E
Supelco 37 Component FAME Mix+= (Sigma Co. St
Louis, MO, USA), WH 3% FEZ Triundecanoin> (Nu-
Chek-prep, INC. Elysian, MN, USA)2| A|&-& AFE-&F9ITH
S S48 JE S5 50 A 24 9 e Al
E Ul ANE 2F 3l 2 methyl-esters} 3t GC (Gas
Chromatography, Agilent, Santa Clara, CA, USA)Z 4]
stk B4 AR 0.1 g2 mkEYoldel] ¥ R F
4 2mL9} 8.3 M G4k 10 mL, pyrogallol &< 2 mL
A7 & EFste] dEsiith B8 vy olHe] &
S 70°C water bathol|A] 40%-7F Wa|AIZ] 5 A2 W7}
o] AeE3} ethers F7lete] 5i7F FZEakATh 23l
H &4S A F5 sl &F=o chloroform 2 mL2}
diethyl ether 3 mLE F7}slo] A gssty 2Ah 55 F
7% BF,-Methanol 2 mL®} toluene 1 mLE il H5-3t4
100°C Az7]olA 4527 REEAIZTE whgo] 2 &<
S A W4 & 5FS 5mLe n-heaxane 1 mLE 37}
st Z3het H A AAIATE A5 A sodium sulfate
anhydrous 37} 2 €4 ¥ 0.45 um membrane filterol] 5
HAA FHAEE ARESEATHY.

M

=
=
ol
ol
st

4l

2 fx=A3t 3% F HPLC (High-performance liquid
chromatography, Nanosapce NASCA2, Shiseido, Tokyo,
Japan)= A8tk A5 €] 7his] #golA 6N HCI
7} 1% phenol (Deajung, Siheung, Gyeonggi, Korea)S A}
£3oH olr]|ieqt FFES amino acid standard (Waters,
Milford, MA, USAYE F43std ARsIt. AH-2 AccQ-
Tag Ultra Column(2.1 x 100 mm, 1.7 pm)<, ©l A4S
AccQ-Tag Ultra Eluent A, B (Waters, Milford, MA,
USA)E A& oM, 4 0.6 mL/min &2 18% &<t
2459 eH, A8 =YL 1L, column &%= 60°C
2 ®#Ast9 e, AZ7]+= PDA(Photo Diode Array)
260 nm=z =A3sTE B4 AlE 0.05 g3 1% phenol©]
¥ 6N HCl 15mLE 7Hral]l A8 vialol ¥ 2
A7FAE FYS o 110°C dry ovenoll 247 7HE
3l A7l & ARA R oAt FHRTE S0mL P&
Atk AE&H AEE A FFct] "ok e dAkEs Al
At & SHTZ ALl U 0.45 um membrane filter
2 ARsAT. o] AHG 10uLel He F AccQ-Tag
Ultra derivatization kit (waters, Milford, MA, USA) A| <f
% AccQ-Tag Fluor Borate Buffer 70 L3} AccQ-Tag
Ultra Reagent 20 LS ¥ 55°ColA 10&7F =43}
B A1Z1 F HPLC BAAER ARSItk AE ) of
m =ik SFFe ofefje] Ak el olsiA AtEsiTt

ke
%
23

Cx D x 845
w

olr =2t 3 (mg/100g) =

ksl B Q)8 column  SP-2560(100m
0.25 mm, 0.2 um, Supelco, USA)S AFE3IG Y. AlE5Y
719} AZ7](Flame lonization Detecter, FID) =% Z}Z} C: ANgEHe F5x(mg100 mL)
225°C, 285°C, split ratio 200:1°]1th. Carrier gas2A D @ HE52I(mL)
He 2% 075mLE E8FAh Column &%= 100°c W : AEAHAZ ()
AA 47 FA F, 244°C7HA 12 3°CH T2 AIA
15820 159tk 2T % TEE
US4 #2 S5 £ 4T ¢ AE e
ofo|ic At B2 dinitrosalicylic acid (DNS)H'9& Z31slo] =4 319t}
oluake] AL Song 199 Wl wha} 7}k DNS solution ZA| o] AF&E A]¢FS 3 5-dinitrosalicylic
acid, NaOH, Potassium sodium(+)-Tartrate Tetrahydrate,
Table 2. Proximate composition in popcorns
Proximate Dried samples
composition Oryun popcorn Oryun popcorn 2 G-popcorn Gichan popcorn
Carbohydrate 71.01 + 0.07°Y? 70.99 £ 0.19° 70.59 + 0.38" 69.36 = 0.13*
Moisture 11.62 + 0.05* 12.24 + 0.11°¢ 11.95 £ 0.06° 11.54 + 0.05%
Crude ash 1.32 £ 0.03" 1.07 = 0.12° 0.97 £ 0.01* 1.45 + 0.08"
Crude fat 2.57 £ 0.13° 2.62 £ 0.17* 2.48 £ 0.07* 2.60 £ 0.16*
Crude protein 10.02 £ 0.11* 9.90 + 0.21° 9.68 + 0.15* 11.75 £ 0.07°

YMean + standard deviation (n=3).

YMean with the same letter in a column are not significantly different at p<0.05 by Scheffe’s multiple range test.
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Phenol, Sodium metabisulfittZ =5 Sigma Co. (St.
Louis, USA) Al&= AREstlth. =il 74 #32 S5
Az BLAR 0.1 goll 25% HCIH S/HFE H7ist
100°C &2 204 3A12E &<t 7Hd st} 7haafshal
o}, 7tgeta A3 A EE FES 10% NaOHES H7}
ate] 371 T2 100 mLE Z-g3te] G A A
22 A8t /H5ESE AlE 1 mLol DNSAF
3mLE FH7F8FaL 100°ColA 57F §EAIZ oy =
stod 50 mLE A3ttt vhsE Ag9S Egg =
(Evolution 201, Thermo, Waltham, MA, USA)E A}&-3}
o] 550 nmolA FFE=E =4V SeH blankE FHF
E AHeete] sdstA SA ST FFEHE glucose
(Sigma Co., USA)E AH&ste] HFFAE A3t Al
5 U e FEFS SH o HEd AT #
x|

=

24
A& SPSS Statistics (ver. 12.0, SPSS Inc., Chicago,
IL, USA)S ©]&3le EAHEAI(ANOVA)YS AAsH o,
o4 Ao] HFS ¢8| Scheffe’s multiple range test
(P<0.05)E ©]&3te] &4ttt

Results and Discussion

SRR
S84 BT S5 ERO QYR B4 Ade
Table 29} 2T} AZE BT S5 Eo FE FRe
11.54-12.24%% Uepston, d=pe] FEgde AT
FEgEe) g f95te] A% oS DY W

S 9 o] 7P T8 aQle 2 HrhEAYY. Chang”9l
o] 11.5%%¥ i, Eldrege 5"
4 FHE dUtia 2ast
Ao F3te] Aol AR Alse Ade SRS
i Ao R ALRHEL 33 T2 0.97-1.45%

f
=
R
B
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lo, off

Table 3. Mineral components in popcorns

A

o

Z yehger ol wEEHAA w0d 7t
RFAFGEEY] we v S| FE(1.5%) TF B
= o WekoH, . S F59 AL 248
L2 Yeton, yu 500 B F55a5

%, AEE 3% =AW B 3.16-12.35%, Park 502

FESFF 689 A FF 3.80-4.63%, Miller 5270
HAgh 93 S 2 32 5.6%= 7S AY

Aol vla] JFE S5 FF 24 Tl 1-2% 7t
F W Zos yepylth =ad ok 9.68-11.75%
olAL™ Jess 59 ATolA FTE ST G| 2
del ool 8.1-9.9%% Yeht & AAAEY tha v
2 FAA=H ole FF 9 A Foll wheh e
zto]7b Aotal ke th B E JPgEe] FHoRRE
A S S 69.36-71.01%0190H 732
o] ghr3kE dhfo] 69.36%2 7P WA Jess 522 o
TN #HEE S5 4t 659 ©@skE o] 72.3-
73.9%%0 Ao® HiEol 2 AFAART F2 FX|<
Ao Z Epst

BopgE

R B

Table 33} ZFom FQ
o]

=3
T, 3, 97

FLY FHE 24 e
714 Ee 2 Zgr, 2, vk
ZH3th Zge 28 5
T=E 10, 20, 50, 100 mg/mL, Z-E3 vzl 10, 20,
50 mg/mLE Ao, A3 B 0, 1, 2 mg/mLe]
FTER Axst T AFAES A sien, g
FAATE HEE F7E9E BT R=0.998 ooz ¢
3k 2448 YePtH(Table 4). 24 F59] 2448 23.17-
25.52mg/100 g 2 UJER} F7IE A EA BT A
Hol e v HEFTY (25 mg)d FHH Hl=
3 FEoE UET ZES LEEEANA 310.46 mg/
100 g2 7P =gton QFHES A93 Ywx
& 228.25-250.48 mg/100 g2 FXE vEpdT. 7t
o] vlavlFS 86.47-99.34 mg/100 g&] & o]Yom
A @] viadlg gl 99.34 mg/100 g0 2 7 =4

3T
=3
sz
A=)

Mineral Dried samples
components (mg/100 g) Oryun popcorn Oryun popcorn 2 G-popcorn Gichan popcorn
Ca 2491 + 0.64°1? 24.70 £ 0.61° 23.17 £ 0.59° 25.52 + 1.00°
K 31046 + 5.12° 250.48 + 3.32° 242.89 £ 13.69" 228.25 + 8.56"
Mg 86.47 £ 2.39* 98.79 £ 1.94° 99.34 £+ 6.09° 92.98 + 5.21°
Fe 2.94 + 0.32° 2.37 + 0.06" 2.36 + 0.34° 2.18 £ 0.11*
Mn 0.77 £ 0.05® 0.94 + 0.03° 0.78 + 0.05® 0.75 £ 0.06
P 310.00 = 13.27° 290.40 + 10.87 276.04 + 16.77° 277.24 £ 7.51°

YMean = standard deviation (n=3).

YMean with the same letter in a column are not significantly different at p<0.05 by Scheffe’s multiple range test.
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Uetstth 23 %
0.94 mg/100 g G °o|Hon,
276.04-310.00 mg/100 g0 & AW FNHE F ZFH
A 7P 27 2 A 9l ¥ F AAUTE Lee
T Al wEW FEA7]- ZF, F, ok 77t
0.71-0.46, 83.45-66.30, 18.98-9.59, 793.69-581.33, 3.03-
3.07, 9.09-9.22 mg/100 g(dry basis)®] HSE YEh}, &
AFAHAet Fo FIIAE B ol i Aozt AN
o, ol S5 FF 9 Ay, 34 5o Aol
o mE Aow uHTh

w7ke zbzb 2.18-2.94 mg/100 g, 0.75-
7F FFY Q FFe

>

X[ 2N
= $4 B S5 FF9 A 4 3= Table
53 2o BFE S5F F5E A2 linoleic acid

(C18:2n-6), oleic acid (C18:1), palmitic acid (C16:0) &
11Fo] AEEAT AL 24 d7hEESA AL
linoleic acid(C18:2n-6)2] ¥aFo] 52.89-55.76%= 7Hg =
3, 2 gl ® SAEXSA AR oleic acid(C18:1)7F
24.31-26.65%, Z3}A W21 palmitic acid(C16:0)7F 14.20-

Table 4. Calibration curve equation and correlation coefficient
(R?) of mineral standards

Mineral components Calibration curve equation R?
Ca y = 3,5385x - 2238  0.999
K y = 1,8472x + 8897.1 0.999
Mg y = 393.89x + 544.54 0.999
Fe y =230,207x - 6308.7 0.998
Mn y = 74365x + 455.67 0.999

Table 5. Fatty acid contents in popcorn

15.92%20 Ao 2 JYeigth U §4 55 A4 A F,
F1z} F2 49 F8 XA ZAL linoleic acid®} oleic
acid®] A0Z HYEOWD ol I §A T 22
T %}—«] A st 2433} FAFSEAT. linoleic acid(C18:2n-
1: 0 E]'
7HERES A AEe R QIA oA FAEHA %}t 24 A
WO 2 7 % linolenic acid(C18:2n-6)E QM| 7}-3 X4t
ko2 T ie] Mol FHAS SXAIT]IE bioactive &
Aozt AP, FE SF4F+ EF3FE  linolenic
acid(C18:2n-6) $r&o] 1.19-1.34%2] FS vehion,
o] o] 5¥0o] B3k MA 259 1.07%9] THET =
2 o2 Yeyt. 3 S5 58 s B
F3AAES] B8-S 16.53 :83.47-18.93 : 81.072] EE
3 o] FoAM LEHTS EXIX AT S5 H]go] 83.47
2 78 %o UHA FF EF oleic acid(C18:1),
linoleic acid(C18:2n-6) & a-linolenic acid(C18:3n-3) 5%
i@?} H;ij_ ]aw\]—g] z‘ﬂako] zﬁq] z]ul—)\]._o/] 80%= i}
A & AAJT. Son T Aol W=
o ) %"c‘} Sz AAAE W wRE 22 ¥
g WAkl ghaF H] o] 17.6-21.0:79-80.59]
]H]—)\]— ZA] Bﬂo]_@r 0/\}-611 ) u:]

F S

Tl A WEL’]’—Q—‘/F‘&F FEA7]0] W 2
SR B SR HARe] vl go] 25:750| = A &
d BT ST BEXsHAbe] 29H] Hipe W2 F
Gk Jellum 5% & S449 At 24L& AR
= 448 9Fe IA B g By, S
FEo W AAke] ke 2g87t Adolgk Al wy
TS FEoted 220 AAAEe] EER, §14 5

o] Aolo] wje Azz A,

. Contents (mg/100 g)
Fatty acids -
Oryun popcorn Oryun popcorn 2 G-popcorn Gichan popcorn
Palmitic acid(C16:0) 523.13+11.30"2 498.01+13.60" 530.88+25.32* 530.06+£12.90*
Margaric acid(C17:0) 2.71£0.09* 2.79+0.09" 3.70+0.28° 2.77+£0.24°
S q Stearic acid(C18:0) 51.94+1.06 64.0£2.36° 79.84+5.01¢ 59.46+1.66°
aturate
Arachidic acid(C20:0) 14.22+0.41* 13.9+£0.45" 13.89+1.09° 13.64+0.68"
Behenic acid(C22:0) 7.01 1+£0.61° 6.02+0.26" 5.71+£0.43* 5.74+0.34°
Lignoceric acid(C24:0) 9.62+0.45° 8.36+£0.47* 7.79+£0.47° 8.09+0.46"
Palmitoleic acid(C16:1) 5.27+0.26 4.11+£0.23* 4.57+0.17° 4.30+0.21%®
Mono- Oleic acid(C18:1) 981.3+26.08" 834.61432.37* 849.23+41.85° 825.63+27.92°
unsaturate
cis-11-Eicosenoic acid (C20:1) 8.38+6.13° 7.24+0.55° 5.41+£3.43% 7.74+0.30°
Poly- Linoleic acid(C18:2n-6) 2,029.99+77.06° 1,657.17+55.99° 1,947.83£111.01* 1,831.63+85.62"
unsaturated  g-Linolenic Acid(C18:3n-3) 49.43+1.20¢ 37.19+£1.05° 44.66+1.90° 40.11+1.33°

YMean + standard deviation (n=3)

?Mean with the same letter in a column are not significantly different at P<0.05 by Scheffe’s multiple range test.



Study of Nutrient Analysis by Specie of Domestically Cultivated Popcorns 443

ofujicit 24

S S48 FF ST F5Y o=t B4 A= Fig
13} Table 63+ 2t} & S5 FTEE F 1659 of
njizAbo] BRI glutamic acid’| ZA| ofn|i=2ke] 17.70-
18.52%% 7P =9kom Itk 02 leucine (12.30-12.54%),
proline (10.34-10.92%)¢] =02 ZAH]7} =94t} ol &
o @ de AAEMAER] zeino]l &F 45-50%F XX 3}
™, 2 glutamic acid, proline, alanine, leucine®. 2 -4 =|
o] Atk Bigh A3pPOet 2AdH|7F dA|stATE ofw| e
2k 3 lysine, valine, leucine, threonine, isoleucine,
phenylalanine, histidine, methionine, tryptophan U] ol 4]
A ot AFOEHY HFH7F 87 EHE I opv|e
AdoR I S HE ST 7Y I o=k
tryptophans A 9|3 8F0] HEEHAOH BE FFolA A
Ae] oF 39% ol 4E STk B4 oF] At F lysine

Standard of amino acid

500

Name
71 Retention Time

400

200

mA

thr 5675

His 2572
== iy 4143
? asp 4668
% glu 5343
- ; ala 5963
E
tyr 7232
met 7.507
val 7.727
ILe 9782
leu 10.028

phe 10342

100

P 3215
L> ser 3717
= arg 3912

7 E] s 10

Oryun popcorn 2

— 50
Name
Retention Time

400

200

mAL
mAU

]b- gly 4115

gso

= thr 5.658

14

== pro 6337

==—————Deriv peak 6807
41 = lys 6958

/

<

L

L. 193%

phe 10418

8
200 o ™ 200
D~ s
El @ o
° R - g
] oo ™ 3
9 g5 K RN 23
) 8 PN 82 ol
@ ® 8 Q2R s
5 © 52 o
[ 8 o R 3
I g E =
0 A_.\_/_AQ
3

Minutes

mA

3} tryptophan S} 7H2 3h=Fo] A ofr] ke
2 dEA o] b dade] Lated?, 3 S5
FE lysined] FFL QA olHlAbe] 267-3.12%2] 2
O 2 Yt opr|dt 24 F 7P B A= Yt

Son 572 =W %4 S5 AAAE, Fl
of opn|iat 28] F lysine gol 7 Hrial Hist
Hom oje & Ao At dAlskit. It Sl
H|3te] Tl A 3} lysine®] $HgS =91 QPM(quality protein
maize)Al'E 2 non-QPM S5 A9 lysine®] ko] 7t
ZF ZA] opm| =kl 1.02%, 0.74%2HaL B339, Son
e AU §4 S5 AAAET 3 wigge 49
lysine o] 0.3-0.37%9] heFoletal B g Aol vl

4 F2 4

)

i

[¢]

ro

Slol o g-= 22~ ZEZO : 5 O8N = O
stRs Wl HE S F59 lysine FFe] ok =2 A
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Fig. 1. HPLC Chromatogram of amino acid from Standard, Oryun popcorn, Oryun popcorn 2, G-popcorn and Gichan popcorn.
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Table 6. Amino acids contents in popcorn

Amino acids"

Contents (mg/100 g)

Oryun popcorn

Oryun popcorn 2

G-popcorn

Gichan popcorn

Glutamic acid
Proline

Aspartic acid

1,997.22£121.35""

1’

133.16+59.14*
577.62+£34.83*

1,927.72+125.37%

1,149.51+39.83"
577.10+£89.27°

1,777.00+49.10°
1,096.35+17.14*
467.47+61.18°

2,334.21+61.09°

1,303.64+31.30
693.28+13.87°

Alanine 707.14£23.27® 756.01£59.22° 659.51+31.28* 856.46+15.69¢
Glycine 434.50+29.39% 414.64+57.48° 380.88+5.27° 463.03+£11.30°
Serine 502.52+£21.28* 517.31+£36.41* 526.93+£37.15* 636.13+£36.98"
Arginine 614.53+41.38% 588.59+26.86™ 576.25+21.24° 640.40+24.04°
Tyrosine 539.77+£11.95° 574.30+19.16* 547.69+28.02° 650.86+16.71°
Leucine 1,355.94+37.61° 1,323.20+64.94® 1,239.62+47.69° 1,656.33+50.97°
Isoleucine 381.07£23.66° 343.45+£23.04" 333.17+9.82° 443.98+£27.06°
Valine 544.18+20.04* 551.13+£30.30° 532.75+5.85° 645.19+7.87°
EAAD Phenylalanine 581.32+8.59" 5582244247 519.14£5.04* 699.65+25.14°
Histidine 387.00+7.46® 374.64+£20.97* 376.15+11.56° 404.48+9.05°
Methionine 398.68+13.99° 398.52+£18.37° 407.23+17.83° 357.67+£17.92°
Threonine 368.64+18.12% 375.50+£39.98° 327.84+14.76* 424.49+7.09°
Lysine 288.89+52.02° 328.24+48.59* 271.72+13.15* 393.41+41.98"

Sum of all amino acids
Sum of EAA

10,812.20+524.14
4,305.73£181.52

10,758.09+742.24
4252.91+288.66

10,039.69+376.08
4007.62+125.70

12,603.20+398.06
4,600.70+187.08

YAmino acids abbreviations follow ITUPAC standard
2Essential amino acids
YMean + standard deviation (n=3)

“Mean with the same letter in a column are not significantly different at P<0.05 by Scheffe’s multiple range test.

Table 7. Contents of reducing sugar and starch in popcorns

Dried samples (%)

Oryun popcorn Oryun popcorn 2 G-popcorn Gichan popcorn
Reducing sugar 5.13 + 0.04™2 5.05 £ 0.16° 4.90 £ 0.32° 4.68 £ 0.18°
Starch 46.14 £+ 0.32* 4545 + 1.20° 44.06 + 2.37¢ 42.14 + 1.30°

YMean + standard deviation (n=3).

?Mean with the same letter in a column are not significantly different at P<0.05 by Scheffe’s multiple range test.
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94 B AE o] 65.7% T BIstg o™, Lee 530 g9 2 ARES B3 Ax

EERIMEEES
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