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Abstract

This study was conducted to examine the nutritional components of three different colored varieties of paprika—the red,
the orange, and the yellow. Their nutritional value was investigated based on the approximate composition of free sugar,
organic acid, free amino acid, fatty acids, vitamins, and mineral content. All 3 paprika varieties were rich in the free
sugars—fructose and glucose, with red paprika (RP) having the highest sugar content. Amongst organic acids, the suc-
cinic acid content in RP was 3.6-5.3 times higher than orange paprika (OR) and yellow paprika (YP). Aspartic acid and
glutamic acid were highest among the major free amino acids in all the paprika varieties, with the lowest content in
the RP. Altogether, 6 saturated fatty acids and 4 unsaturated fatty acids were detected; the former were highest in
the RP while the latter were highest in the OR and the YP varieties. YP and RP contained significantly higher content
of vitamin C and vitamin E respectively, in comparison to OR. The colored paprika were rich in the following minerals,
with significantly high content in the YP: potassium)phosphorusymagnesium. In conclusion, the findings indicate a dif-
ference in the nutritional composition of the colored varieties of paprika that can potentially be used as an index affect-
ing the consumer consumption.
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= 27K Capsicum annuum L.)= 7FX|ZH(Solanaceae)ol] <

2017). TEE)7H= $ERFO] 90% oo, TYert ok
F2 7FEA ke ABeg e AU (Park et al., 2014), T

Shz A== (Jeong et al, 2006), OFAlok, FotH|2|7E, EH- Bl
23 99 T2 I ohuzlt 5 A AALeR G 7]
T X HojlA A= Uth(Baenas et al, 2019). mE7}
(paprika)?] o] Y2 3|Fo]Z sweet pepper?} bell pepperghile
E2]=tl(Lee et al, 2016), FE|Htol A= ti25to] gl sweet
pepperE BHZ]7I2al ShH(Jung and Hong, 2017), HioA=
1990 258 Aui=7] Al2SHAHJoung et al., 2018).
F|Zoll= A7l gt TAo] S7HE AAZRL AlF Het
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548 7 BAES] 42971 F716kAL Qtk(Jung and Hong,

et AR 74A T Qo) A(Bae et al., 2018) A& Ao A=
71 AZo] HA ZAA 2 AR THMartin et al., 2017). TH
27}ke] A2 FFof upet WA, wghy 9 254 5 kst
M-S 7FRA| 1L QQ(Kang et al., 2021), EEA = A, R},
oY 8|1 2T QA TH(Faustino et al., 2007), ©] Zoj|A]
W7ol A mhzElzh FolA oF 40%E AA|skaL Ut
(Jeong et al., 2006). TLE]7}o] TIQFgt MALS. A u|R}9] AH]
o gS F= F9 Q91° Z(Kim et al., 2016¢c), AH]|AHE2]
A Fof gk IAlo] oA i e7hs Afichs &
HIAEES o 7HA M E o= oot Ao nfze)7to] oigh A
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S5t B0l HuEY QIthKim et al, 2017). TXE)7k=
chlorophyll 5 207} o}49] MAE 3h55}17 131(Choi et al.,
2020), TRt ML 5/ 5 A3 carotenoido] oJsl F/JE]
=6|(Topuz et al., 2009), FH2A T} E]7}19] FQ carotenoid=
capsanthin¥} capsorbin, et} 22 mlxz]7lo= lutein, 3
A opzej7lolli= B-caroteneo] = E O] UTHKIm et al,
2016b; Kim et al., 2018). Capsanthin, lutein & A-carotene©] $F5-
o shmerhe 199 Ao] Het i A7 9 S9As o 5
thest A &% So| HE1 QItKKim et al., 2011a).
7= carotenoid ©]2]o]|%. vitamin, mineral, tocopherol,
flavonoid & phenolic compounds”} EX5}A $H3-Eo] glo]
phytochemical E29] £ F¢o] € & = 7oA
(Kaur et al., 2020; Kim et al., 2011b), o]&]3t SHE-2 FHAISH
ANE 7T ERE QIAA Rt AR AAAIA I R
A bt wAE oot A AR 4 vkl IEA
UK Sun et al., 2007). ojo] W} od M 7 HZE7E
AFIst=yol] Auiet 21d 850 o 4= UATHKim et al,
2011a), A/go]| whg whe|7ke] 712291 Jd/dweol &t A
T B vt gk wEbA] 2 AqtollAs AR 371A] ik
A Sl TR a egho) mheyke] ARHE, AR, R
AL, oR|leAl, ARPAL, BB 1123 £7]40] GP RS BATSH
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S]] skt el BA9t AE AAsl 714
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filter=2 ojI}st & FBA519c} E4-2 HPLC(SP3023, Shiseido,
Tokyo, Japan)Z RI detectorS AREsto] AEdIATE AHL
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£ 80:20 (viv)9] HIEE ARESto] EA513.
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ek EFZHL oAl BEZH(AASIS, Sigma-Aldrich,
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skl ALgSISIE

52 AxE ozE7h= p-ethero]l AIsto] 24A17F A%
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SGSE W Th] 1057 BAAA A FEAL B
o}, 42 GC-FID(Agilent Technologies 7890A, Santa Clara,
CA, USA)Z EA4519tt. ZH-2 HP FFAP(0.32 mmx30 m
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(25, 4C/min, 230C(205)2 319101, 949 1.5 mL/min &
A0 B9k
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27 B 1 g— 1 mL2] 10% KH,PO, &Hof| H7}sto] 10&
7 dEAIZ] &, 5% KHPO, 880 F 100 mLE -85t
FEE2 045 pm membrane filter(Millipore, Bedford, MA,
USA)Z ojF}slo] A5t £442 HPLC(SP3023, Shiseido)
2 BA5E AHL YMC-Pack polyamine [1(4.6x250 mm,
S-5 um, 12 nm)E ARESIAY, A 25= 30T, 952 1.0
mL/min A& AASIFHOH, o]FAR 0.05 M KH,PO,2}F
acetonitriles 60:40(v/v)Q] H] &R ARESI] UV detector 254
ol Al 4451900k

HlER E 222 Kim 5(20112)2] WS o]-85}9ich mje]
7} A& 1 g9] 5 mL2] methanolS 7}t & -8-9M[dichloroethane/
MeOH(6:1, v/v)] 12 mLE 21 4CoA] 30& vFSA|ZLE &
Z)= dichlorethane2 2% Na,SO,S Z7I5l] $£EE A|A &
A FFSHUL, 3FHE MeOHO|| =0f EA5HiH} EA412
HPLC(L-2200U, Hltachl)— 0]-85}t9] fluorescence detector=
excitation 298 nm, emission 325 nmojA] A&sIYc AFHLS
reverse phase C18(5 um particle size, 4.6x150 mm)Z ARESFY

L4909 10 mL/min 2ACFE AAJ5}9
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5712 $42 Kim 5Q016)) & olslsick 527
% ¥ Hae} 290] BU1L0HNO28)E 71sto] Hofgt
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Perkin Elmer, Waltham, MA, USA)C& =435}t

SHXZ|

Y Ake] B4 B4 SPSS statistics version 20(IBM,
Armonk, NY, USA) program©.& one-way ANOVAZ FA5}
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2R Aol YA Park 5(2020)2 mL2}7}o
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Fig. 1. Photograph of colored paprika in Korea. RP, red paprika; OP, orange paprika; YP, yellow paprika.

Table 1. Proximate composition of fresh colored paprika in Korea (g/100 g of fresh weight)
RP OP YP
Moisture content 91.87+0.17° 91.45+0.01° 91.74+0.00%°
Crude lipid 0.29+0.03° 0.23+0.05 0.19+0.01®
Crude protein 0.90+0.00° 0.90+0.00° 0.70+0.00°
Crude ash 0.42+0.00° 0.48+0.02° 0.44+0.00°
Carbohydrate 6.52+0.21° 6.95+0.02° 6.95+0.01°

Each result is expressed as the mean+SD.

Different superscripts in the same row are significantly different at ©£0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.
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A magzie| |2

QA Thmeple] 5% Ui YRS BT AT Table 2)
=2 22.34-28.43 g/100 gO &2 YEITE. 1 5 fructose
(10.47-13.66 /100 )2} glucose(10.57-14.41 /100 g)7} Tk
7+e Hoke 1 A FEIdeE UERLDL, sucroses
0.28-1.30 g/100 g & A% sk3-E]o] it WA lactose2}
maltose= ASEA] A9ttt FQ A 8G9l fructose@}
glucose®] 735~ A4Fo] webA] RP, YP 18]l OP =0 & {-9]
el Aol vehol RP7} ghdto] o} Mel=g o Mg
f 71357t B 52 Ao 2 AlRE) Jeong 5(2006)2 EF
¥ muayle] fEd B4 23 glucose(1.36%1.45%)2}
fructose(0.06%1.53%)7} 8 -F-2]g0] 1., sucrose(0.02%-0.08%)
T Ul =] Qloltkal 159, Ha 5(2019) 5&59]
wxe)7t ey SRS B4 A3, fructose(0.06%-1.53%)2F
glucose(1.36%1.45%)7} 9 F2|do 2 Lepgtyl, AAto] w
AL 72w by mhag)ylo] X|qt EZ(Jacalo, nagano)ol] W
2 g=po) Aolr} gk BT B A7AT, AqHoR
nejzte] 4 fEde 24 9 e fARE A

Hr}

333

A mEaFre] {7kt
T mhE)yhe] {714 ok 4 A3t malic acide 98.15-
108.07 mg/100 g 18] citric acid= 327.78-349.26 mg/100 g

O = Uehgow, Ao o2 f203Ql Zpoli= glItHTable
3). 9FH succinic acid®] ¢ Ao W2 899l Xjol= 1}
EFJQl=t] RP= 626.66 mg/100 g©F, OP(174.70 mg/100 g)
J12]3l YP(117.48 mg/100 g) Rt} 2+ 3.68), 5.38] o =A L}
ERATE Kim 520112 27F4] 74 wfZ2|7he] f7)4ke 57
St A3}, oxalic acid?} citric acid®] 79 E7HA mtx 717} &
9JF o =91, malic acid®} fumaric acid®] 3¢ 2= 1}
P fedo R B 2 AYE YERlo] 74ttt 2t
o|7} Yehgtial B15t3, Jeong 5(2006)2 E5 T
719] 8714+ =45F A}, tartaric acid, succinic acid 18|11
circ acidZ} 2 37 ey, BEE0] vt 8714 g
ZolE HERHHAL H skt

FA moa|7ie| Ofo|icdt

37FA19] R whae)zhe] oAl SRS BAR A ®
% 82 7120E F 1659 oAl SHIBHTHTable
4). ZA| otu]|Al 5 aspartic acid(1,786.89-2,491.07 mg/100
g), glutamic acid(1,372.07-1,960.94 mg/100 g) 1=l lysine
(431.80-459.83 mg/100 g)°] 55.2%60.4%= L}ehfjo] ntig]
71| 9 74 ofuliAtos Upee,

Jeong 5(2006)2] X 110f| oJshH Aio] thE FF2 ohe]
79| ofujieAt 24}, Wbt 284 EE2] A lysine,
aspartic acid & glutamic acid’} FQ ofa|lALO & LENHET,

Table 2. Free sugar content of colored paprika in Korea (g/100 g of dry weight)

RP OP YP
Fructose 13.66+0.41° 10.47+0.37° 11.68+0.25°
Glucose 14.41+0.51° 10.57+0.08° 12.13+0.04°
Lactose 0.0 0.0 0.0
Sucrose 0.36+0.01° 1.30+0.11° 0.28+0.01°
Maltose 0.0 0.0 0.0
Total 28.43 22.34 24.09

Each result is expressed as the mean=+SD.

Different superscripts in the same row are significantly different at ©0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.

Table 3. Organic acid content of colored paprika in Korea (mg/100 g of dry weight)

RP OoP YP
Malic acid 108.07+7.24° 98.15+3.72° 98.26+1.35°
Citric acid 327.78+14.62° 349.26+5.02° 335.34+8.60°

Succinic acid 626.66+24.10°

174.70+6.15° 117.48+3.57°

Each result is expressed as the mean+SD.

Different superscripts in the same row are significantly different at 0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.
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Table 4. Free amino acids content of colored paprika in Korea (mg/100 g of dry weight)

RP oP YP
Aspartic acid 1,786.89+50.77° 2,392.54+39.70° 2,491.07+21.38°
Threonine 315.53+2.72° 336.58+15.55° 257.97+2.57°
Serine 323.68+26.73° 328.35+8.72° 363.04+13.65°
Glutamic acid 1,372.07£21.35° 1,960.94+42.21° 1,696.04+19.22°
Proline 73.01£7.76® 55.78+4.5%° 82.38+6.44°
Glycine 274.03+6.41° 299.35+2.84° 306.29+4.25°
Alanine 289.39+6.59° 363.10+1.49° 325.26+3.62°
Valine 325.44+8.01° 356.40+4.44° 342.02a+2.19°
Methionin 12.58+0.61° 22.93+0.21° 17.95+1.50°
Isoleucine 236.94+8.57° 237.83+0.21° 226.85+2.83°
Leucine 362.37+26.83° 399.43+0.25° 379.61+5.41°
Tyrosine 55.00+6.00° 52.62+3.79° 57.08+1.69°
Phenylalanine 222.78+6.18° 239.66+1.13° 228.82+2.26%
Lysine 431.80+16.09° 459.83+25.79° 44551+10.27°
Histidine 129.68+2.61° 142.88+0.87° 130.13+1.54°
Arginine 287.40+23.34° 322.29+28.63° 315.73+1.22°
Total 12,997.5 15,945.9 15,339.5

Each result is expressed as the mean=SD.

Different superscripts in the same row are significantly different at £0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.

LA E20] 49 lysine, aspartic acid 2 serine”} =9 o}H]
AIOR et Ruslel ofulidle] 24o] H%a
et 2 A-aa, Aol mEbA lysined 21211 Ato]
7F QAANE AA| op|AF F 27.49%-32.49%F AR|SH=
aspartic acid®] 7% OP2} YP7} RPO] H|3]| &0z =9
1, glutamic acid:= OP, YP Z12]1L RP <=0 2 -2]FQl x}o]
£ Uejjo] OP7h 012 Mo shelshuct ofulieAte] 3%
o] e AFL ek

A moe|7io| X|Eit

4 sLepsle] AT 24S BAT FrkTable 5), %3}
Ak 75T EXZSAGAL 4F0] TRE]0] QU AA A%
Ab Zoll A ESIA|AL SRR 24.49%29.35% 1)1l B
SEAPARE 69.4%74.89%= YEFRTE R4 FollA=
palmitic acid”} 57.8%66.1%% 71} TG
acid(9.30%-16.21%) 12|11 stearic acid(16.6%20.32%) <O 2
YUEeRATE Lauric acid, behenic acid & lignoceric acid= H|aF
=] e o= UERHT: Ao wEt palmitic acide
RP(16.98%)7} YP(16.20%)2} OP(15.34%) ¥t Sojdoz =
Al YeRFL, lauric acid®} myristic acid T3 22 73S et
WAL} WA behenic acid?} lignoceric acid®] 73-9- w]|gFo]A|qt

o] =QF1, myristic

YP7} RPS} OPHIT} S0]202 22 Goke Lehoict. S5
arachidic acid®] 7% RPOJA= 0.63%= 1|5 S350 Q1%
O} OP2} YPOA= AEEA] Ldth Matsufuji 5(1998)2
2 mxE]7}9] 9 carotenoid?] capsanthin <AJ = H A
Z+2 lauric acid, myristic acid & palmitic acid® o|AH 25}
Tk B sk, whebd RP7H ChE o) shelshact w1
wpke) ghgol fejHoz A et Aoz A,

E325} ZHFAke] 749 linoleic acid”} 40.20%44.51%2 7}
A &=k, linolenic acid(25.77%27.12%), oleic acid(1.31%-
3.52%) 2 palmitoleic acid(1.07%-1.15%) A2 B4t
x|z} Aol wEbAE linoleic acid®] 739 YP(44.51%)7}
OP(43.87%)2} RP(40.20%)°l B|sH f-2]& 02 =7 Yeiith
Y1 linolenic acid®] 39~ OP(27.12%)7} §-9)do g 714 =
9T, RP(26.74%) 121 YP(Q5.77%) <02 BAMw|glt}
Zaki SQ013)2] B3] S5t S2A7le] T Tpepie)
ESIR A SRS 11.4%14.4%0] 1, EX SR SPARS 84.7%-
W% ST, FR AP A BES AL
linoleic acid, FESFAWAES palmitic acid2}! 319317, Jeong 5
(2006 FFO| wE mzerie] AikE EARE A
linoleic acid’} =838t EX 3} Ao 2 X yi5lo] Q9 A4t
e o] QTG HikT FBE e
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Table 5. Fatty acids content of colored paprika in Korea (Composition ratio(%)/100

RP OoP YP
Lauric acid (C12:0) 1.35+0.11° 0.68+0.06° 0.25+0.00°
Myristic acid (C14:0) 4.76+0.18° 3.47+0.06° 2.28+0.02°
Palmitic acid (C16:0) 16.98+0.08° 15.34+0.01° 16.20+0.07°
Stearic acid (C18:0) 4.89+0.07° 5.15+0.01° 4.79+0.02°

Arachidic acid (C20:0) 0.63+0.02° 0.0° 0.0°
Behenic acid (C22:0) 0.47+0.0° 0.48+0.04° 0.59+0.01°
Lignoceric acid (C24:0) 0.27+0.01° 0.22+0.01° 0.38+0.00°

Total saturated fatty acid 29.35 25.34 24.49
Palmitoleic acid (C16:1) 1.15+0.01° 1.07+0.04° 1.09+0.01%
Oleic acid (C18:1) 1.31+0.02° 1.72+0.02° 3.52+0.03"
Linoleic acid (C18:2) 40.20+0.12¢ 43.87+0.06° 4451+0.10°
Linolenic acid(a) (C18:3) 26.74+0.11° 27.12+0.06° 25.77+0.14°

Total unsaturated fatty acid 69.4 73.78 74.89
Unknown 1.28+0.02° 0.88+0.01° 0.60+0.00°

Total 100.0 100.0 100.0

Each result is expressed as the mean+SD.

Different superscripts in the same row are significantly different at £0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.

FA mIa|7re| HIEt

A ohe]7te] Blel C 57 AT Table 6), RP(1,302.47
mg/100 g) L OP(1,234.79 mg/100 gy= H]S51A] Uehta,
YP7} 1,466.86 mg/100 gO& Solx oz 7P =0 sk 1
EFfjo] vitamin CQ] £2 FYO 2 LERITE Zaki 5(2013)9]
Aol ofetd A7 mmEzie] HERl C TR
1,360.2-2,020.0 mg/100 gO & B A3 A}l H|S=3h SRS
YEFH AL Deepa 5(2007)-> o7} 105:9] HERI C 9F
HFE E45E AT} 980-3,030 mg/100 g of dry weight®] HYZ
50 webd s Zolrb FA Wtk EIskela,
Ghasemnezhad 5(2011)9] AFollA = Ajo] T} 571A] EF9]
bell pepper?] HENRI C g=F &4 2}, EF5EE & AJo|7t
Yok B skeich

Chuah 51(2008)2] Ao ofstH AP npze]7fo] viepy]
C =R w7 mkx2]7K 191 mg/100 g of fresh weight)7} 7}
=911, 54wk E]7H(163 mg/100 g FW) 18]l A

©

g7 K142 mg/100 g FW) £ & Uehgdtha 3191, Kim
5(20162)] Aol = FAY nfe]71o] vitamin C g
11629 mg/100 gO& 7F =9ky, wab¥ mhia)zh(110.60
mg/100 g) 18] 3 7Y wkIa]7K91.75 mg/100 g) &0 2 Lt
ERgti Busklh Kim 542018)9] Aol oJshw b
7ol Hiekyl C e 44.89 mg/100 g, A ojxe]7}t
(75.29 mg/100 g), L= ThIL2]7K42.09 mg/ 100 g)= H 15}
At T AT ATt BluA|, SE|7he Aol wet vl
9l C ol AlelE UEgIch stzej7he nlidsE Aol
A= =40|1L, IHo] Joj7baA FFof whet A, mehA
A T 5 Thefet A0 2 HSHH(Kim et al., 2011a), The]
717F &= BlERl C 9ol F71sk=tl(Chuah et al.,
2008), HIEFY] C 9ol w2 A dxF o] Qi sf
ATHMozafar, 1994). wHpA] BT Co 73 O] oF 9 A
H 270 @& FE ot Aof| o5t JFH k= AH 2
o B S = AoE Hlrh

Table 6. Vitamin content of colored paprika in Korea (mg/100 g of dry weight)

RP OP YP
Vitamin C 1,302.47+9.73° 1,234.79+61.68° 1,466.86+15.58°
Vitamin E 18.01+0.30° 12.40+0.43° 11.90+0.32°

Each result is expressed as the mean+SD.

Different superscripts in the same row are significantly different at 0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.
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Table 7. Mineral content of colored paprika in Korea (mg/100 g of dry weight)

RP oP YP
Ca 49.51+0.00° 58.97+1.10° 91.99+7.10°
Cu 0.2+0.0° 0.41+0.01° 0.55+0.00°
Fe 3.7+0.0° 4.65+0.03° 4.12+0.01°
K 2,152.17+17.91° 2,440.30+57.81° 2,704.78+7.90°
Mg 106.78+0.42° 112.70+0.22° 116.60+0.66°
Mn 1.14£0.00° 1.30+0.00° 1.65+0.01°
Na 10.96+0.53° 11.28+0.07° 10.75+0.73°
P 252.54+0.39° 280.36+0.50° 295.94+3.77°
Zn 2.11+0.09° 2.12+0.07° 2.74+0.02°
Total 2,579.11 2,912.09 3,229.12

Each result is expressed as the mean=SD.

Different superscripts in the same row are significantly different at ©0.05 by Duncan’s multiple range test.

RP, red paprika; OP, orange paprika; YP, yellow paprika.

H]EM E9] 32 RP7} 18.01 mg/100 g©F OP(12.40 mg/
100 g9 YP(11.90 mg/100 )] ¥13} ol 0= A ekt
o}, Kim 5(2017)9] @7e] oJs zbs) spaelzho] wjetu]
EQES 42 mg/100 g, 224 shel7te] wehel Eglre 0.7
mg/100 g0 B Tsle] 2B $AE 7h] waLello]
ulebel E glego] o e Ao malr

FA moa|gie| [I1E

A mefrte] 7714 s 24 Ail(Table 7), ZE2
3ol 2,152.17-2,704.78 mg/100 gO & AH| T/ % ok $3%=
ZpAIste] 7 =2 ke UL, 91(252.54-295.94 mg/100
g) 183 ul1ul45(106.78-116.60 mg/100 g) =0 & LHERITE

Aol weEbM = 2] 4% YP7F 2,704.78 mg/100 g0 =
FoHog 7V w& e HERIRIAL, OP(2,440.30 mg/100
g) T12]3 RP(2,152.17 mg/100 g) %02 Uepgt}. E3T 9l
UF1YlEE YPZF RP2E OPOf| B foj2lor &2 o2 Ut
ERfiQlch. #7149 & gleF E3F YPE 3,229.12 mg/100 g0 &
7F &9k, OP(2,912.09 mg/100 g)2F RP(2,579.11 mg/100 g)
£O =2 LERHT. Jeong 5(2006)°] ofotH wtelr) FFE &
7w IR AR 23 Aol 7 B2 HISS AAIsH
Aokl Rk, Kim 5(2016a)0 4% mtxzl7le] 9 H
714 ZFOE Husto] B A AR} vt AE e
Wil & A7+2, 77182 Ao met 2jolE YA, =
S v vZIPRSE SREe] w2 AoR AEEr:

OF
=

2 Aol Fuflel ) AER WP, FE 12T
8 U7 g A9 f4 weple] G B4

Fo

P

£ §o119) Aol GISIT Zse] 49 0P} folHoR
A vergtt gzarte] 39 fEd-2 fructose?} glucose=
UFEREL RP, YP 2] OP <0 029l ojS Lt
O™ lactose?} maltose= AEE|X] LT} 8714 citric acid
7} 7 =4 YERC.H, £3] succinic acid®] 73-$- RP7} OPL}
vPol ¥js} 365380 o A Uit Busile TR
ol AR 16507 FQ ofH|L AR aspartic acid, glutamic
acid @ lysine= A 552%60.4%S UePHal, OP7} RPS}
YPRE} 2 AgS UehiRl AR 659] Es} At
¥} 450] E32o} AHPAto] 9hREo] Qg xS} A F
57.8%66.1%% R[5} Q1= palmitic acid®] 73-$- RP, YP 1
YT 0P 02 929l o7t AT BEG} RN F
57.9%59.7%% A}A|SFAL Y= linoleic acid®] 4% YP, OP 1
21T RP 0% §ojHe) Aolg velch. Hlekle] A9
-84 HlEl C= YP7F 7FE &3tom, X84 HlEHl E=
REZE 7V A Uil 27182 9502 potassiumo]
83.4%83.7%% AA|5} QY™ YP, OP 18]11 RP <=0 &
Q9149 Holg ekt W A7 AnE Fue) 2
o) 371A] wzej7he A4t Zpolof] s AR Apolzt
AL, o5 BEsto] AHAFY] AHlo] FFE & 7 U= AH
24 289 5 e Aoz Az
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