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Monitoring Hazards to Verify the Safety of Plant-Based Meat Alternatives
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ABSTRACT - The proportion of plant-based meat alternative (PBMA) consumers has recently increased in
Korea. This is due to several reasons including protecting the environment, satisfying preferences, maintaining health,
and improving eating habits. Accordingly, many companies produce and sell alternative meat using various materials.
Alternative meats are classified into plant (such as soybeans and wheat), seaweed, insect, and cultured meats, depend-
ing on the raw materials used in manufacturing. PBMA is sold after undergoing processes such as grinding, seasoning,
and molding. Therefore, monitoring the presence of any hazardous elements during this process is essential. Accord-
ingly, in this study, we analyzed the harmful components of nine domestically distributed PBMA that are most easily
accessible to consumers. After extracting fat from the samples and analyzing the rancidity level, samples F, G, and I
were highly rancid. Trace amounts of aflatoxin were detected in samples A and B, but confirmed to be within the
range. Cd and Pb were not detected in any sample. We hope that this study will help establish methods to ensure the

safety of domestically sold PBMA.
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Materials and Methods

HEj=

=oAL FejE T Qe ASS AZAPERE 9
T2 Agste] 2ol ) & Xt 7] 2A ]
Ao EAE 8l ddeol HA &2 tAS 9FS AR
stk AlEe 2R 7heet Ax | AEd A
S(sample A, B, C, D)3, W& 2 FF3EZZ(sample E, F,
G H, ) ¥ A=A dASS 22 79is § A8 A
&tk e Al5Ee 284 (CN/EBR7804S, 1.7L,
Electrolux, Stockholm, Sweden)E A}&-3le] 23} )
#+4 E AEe AHEE H43) sh] 918 -80°Cell B#s)
o] AR&-3kAT.

= fLe Ly |

TEAFS AFTA A8 I EY F 2010 A3
FA A weh DAt dds ® AAE 47
w AFHA 1g A BT ! &
ol =3l F FFA olF F FAH 105°C AELE
A SAZE A ARAY. Ax § wAE s, 3F
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BAM Have FE FEFORE A

Edd e AFTA AL dNAEW T 2131
EE AF AEEE st Jsio. dx s
H AR 0.5 g FHste] Ao & ez dasets

Ao Y=t} #3lE%A Fl 7 g (Potassium sulfate 98.5%
& Copper Sulfate, SAMCHUN Chemicals, Pyeongtaek, Korea)
< dEEg2ad ¥ F 4t (Sulfuric acid 95%,
DAEJUNG Chemicals & Metals., Siheung, Korea) 12 mLE
7ttt AeEetaas walgA  (CT-106, Coreteck,
Hwaseong, Korea)oll 2} &l 405°Col A 60%7F 7143t
oh el S oA Fs] WK F AR AeE
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Table 1. Analytical conditions of Gas chromatography

Instrument operating condition

SupelcoSP-2560

Column (100 m x 0.25 mm, 0.25 ym)
Mobile phase He
Total flow 26.8 mL/min
Flow rate
Column flow 1.14 mL/min
Oven temperature 180°C 5 min
p —5 240°C (3°C/min)10min
Interface temperature 230°C
Detecter temperature 250°C

n-Hexane (Sigma-Aldrich)S 400 uL 2 H7}sk & &3t
o] 3000rpm, 5&3 53 oA QAR 3} o] F
Hgk AeHE A B4E A 5E ARSI

ol
o

JIAIZ20IETm XA

At BA0] ALg B 77 heARnETE )
(Shimadzu GC-2010, Shimadzu Co. Tokyo, Japan)= flame
Ionization detector (FID, £220]23} HZ7])9} Autosampler
(Shimadzu AOC-208)& A4 3te] ARg-slth. &4 Column
S 2 & Supelco SP-2560 (100 mx0.25 mm, 0.25 um Film
thickness, Supelco, St. Louis, MO, USA)E A3t &
A Z7-& Table 13} 2t}

SEIESY

Z olETEAl AlFWHE A|Q UHIAIEY 94F F
= AIEY 9.2 FFo]54 9.2.2 o}ZEE4I(BI, B2,
Gl % G2) A< Fasiainh AR 25 g AYs] F
3 T HIUEF S WEE B (73, vl 1% =
2 3] 100 mLE& 7h3ic)h sE7t
s} star #23t | Al5e oA
(Filter paper 5C 110 mm, ADVANTEC, Tokyo, Japan)&
ARE3t] ok A7l & f3bE 10 mLe FH3H] 1% Tween
20 (Sigma-Aldrich) € 30 mL¥} &3ttt EgAS &
253X (Whatman No.4, Glass filter GF/A, Whatman,
Maidstone, England)2 33+ - 20 mLS A& AH(Afla
test, Waters Co., Milford, MA, USA)°ll Y33t S/
10mLE Y & #ZF35}o] #2]L Acetonitrile (Merck &
Co.) 3mLE £&3 28 e F 50°C &40 Aas
%712 Ay, 2589 TFA (Trifluoroaceticacid, Merck
& Co.) 02 mLE 7}510] Aol 1587F ¥] 3 Acetonitrile:
£ (20:80, viv) 38 08 mLS 71EITh o2 FAP)
4 ¥ (Syringe filter PTFE 0.45 um, 13 mm, ADVANTEC)
2 o3e RS AP LYo drh FFES Aflatoxin Mix
kit M (Gl1, BI, G2, B2) (Supelco)S A-&&F31th.
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(Shimadzu HPLC system, Shimadzu Co.)°]™ LC pump
(Shimadzu LC-20AD), Column oven (Shimadzu CTO-
20AC), Autosampler (Shimadzu SIL-20AC), Fluorescence
detector (Shimadzu RF-10AXL). System controller (Shimadzu
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block 5-& o] 83l HAFoZ FHAZ £ 33 FFHFTE
wol 33 AL AFE&H oz stk F(Pd)H t=s
(Cdel =S $s] %22 (Quality control standard 21,
PerkinElmer, Hopkinton, MA, USA)S AF&3}%13, 05N
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5% 4L ICP-OES (Avio 550 max, PerkinElmer)
< ol&siRem E4 271 v P B4 A 3
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%2™ ICP RF power= 1.5 KW, Plasma gas flow rate=
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2 Adsigion FEHY 2FHAE o) &8 S

A&kt

AN
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Table 2. Analysis result of general composition"” (Unit : %)

Sample Crude protein Moisture content Crude fat

A 49.689+1.24% 14.958+0.14 0.95+0.02

Dried B 49.81%£0.38 13.535+1.28 0.56:0.09
form C 48.91%£0.88 18.36+1.12 0.81+0.10

D 49.19°£1.18 13.318+0.56 0.924+0.06

E 19.67°+0.29 39.89°+1.85 5.60°+0.51

F 19.83"+0.78 68.95°+3.86 2.48°40.51

F o G 10.29%+0.43 58.91540.73 7.91°40.52
H 17.68°+0.63 64.96°+1.81 9.72*+0.57

I 16.67°£1.04 55.69%+0.88 4.19°£0.33

DALl the data are means of three determinations, ?Means+S.D.

9Data are expressed as mean=SD of triplicate experiments. Different letters in a column are statistically different by Duncan's multiple

range test (P < 0.05).

Table 3. Nutrition facts and ingredient

A B C D
Carbohydrate (%) 36 36 32 34
Protein (%) 49 50 51 53
Fat (%) 0.95 1.6 0 0
ngredient e BN S e, B o e,
oA %ﬁg_gﬂ AU 77, S5 A=, SFFAE A, SFFAE
E F G H I
Carbohydrate (%) 13 10.34 28 11 14
Protein (%) 7.85 17.87 7 11 18
Fat (%) 8 3.03 7 13 13
2] o) e Holg g
e aea  OF ATGERE
Ingredient dren  FURTEENS IURECIN Gwaea dRed AN,
B SHFck =T
om 9.72%°] FHHFS BT T2 WsAFAA i a3k gpoln 53] fA9 4 A E Y= 7150l
9 R o] =2 AL g & 4 Jd=d, o= Ht. 2 (rancidity)= AH&-4Fsk(autoxidation)ol] 2] gF Ato)
AZAN A 23 AFE] RS 42317 98] A AF 9} 7FEE (hydrolysis)ol ©18F 4] 2t7F 9lom, o]F
&3t BgS aA st HHolA vwd o7F IE A sk A= AEFe] ARExE T EmeS doA
o2 AgEg YEsAEES B BEe S AXA A= 2 Fe] F4& Astsith. AP €3 7R,
9w v fazeRE AT S Aoe FHol YA A8, v, Gk 5 SR JE fREND. B 97
ok XHF B RO ShfEko] moumg AXYPE L AFE o= AW b TRl A= A8 tiste] Atoe
of w3l fE7igte] Ax] frhe THo] ATH?. A=A g A fdl AW F= F A8 100g T 1¢g ©%
FE2 7HExE Aol 2ol F&3| EEoF st MAR o AWo] FF ¥ A|E(Table 2)°] thste] HitstE7} gl
wo| UARE g2 P Wesx stollA e7fY-1d o] B A7E A18S AP 3 THTable 4). A S-S T A&
o] 7hssithe Aol Stk H 7 2 A% EREe] A ot ks el

A} 3 TpberET}
W A 2 KAE SRS 4 EA

i)
ol
=
e

W@ Ak FABElY) AP FES BEIE o
HO, HEFANE FWITEOR AL, hER 4

= FEAY HA B2 AFol] e abrrel Aatsla Tt
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7} 4ol AAEo A (Table 5) &4 HAS-L o]
o] AFFF JERAY 7HE w0l FAEAl gkot
21329 Ago] ojfri= Fol Utk wehA] A F<l 7]
Zg4e] AAo) BQd Aoz HudATh

A EFAN A7Ee HAitslE T e EHHP 71101 A=

. FHPS Ao 1 Q# sample
F7t 71%S 23Fste 735 Jeplidnh. AitstE7t Al

60 meq/KgS 7102 LS SHAZ A8 Wl sample
F, G IVt 7155 st A5 Uepliddd. 53] G
A= 2v) ool itslEvHE YEhle Aoz elE]
Atk G AlgolA A (HEHE)S T] 2| ek
N =2 ”7}9} IEETHE el = 20 R Hol A
ol w9 {FEEHZ = oA S EHI} YE o]
et AdEn. 7tz E AXA 2 Al A d
2 Jbpael ARE I AR fEAHAte] AdE

A, v 2 FRH A AN, BELwo] g
A8 AR A4S E S An?. wek stz
SR ARA R ABUALNE AT Aot 3
7 e ATl vl AT BB AT F
S Qomz tASe) S4ol weh el o) i3t

Table 4. Results of Rancidity measurement”

Sample  Acid value (mg/g) Peroxidase value (meq/Kg)
E 2.913+0.74 52.50*+0.10
F 5.09°+0.07 64.67"+8.66
G 1.67°+0.73 120.49°+0.72
H 4.13+0.71 10.21°£0.25
I 2.49%+0.01 67.45%+0.42

DAll the data are means of three determinations, ?Means+S.D.
YData are expressed as meantSD of triplicate experiments. Dif-

PRV

7t2=a 2 ulE 129 (Gas chromatography, GC)E A-8-3}
oq ]H]—/\]- Z}H_O_ HH 6]_ 7:1;74._3_ Table 6°ﬂ 1/]_]:4_141 gj\q_
AA7EA] A= Y= hAFS T A o] o
otk AEA ASS Axsted AR EE 95 E0] tiT
it 2XE JEHE ARSE7] wjiEolt) sARE AR @
AE S 7HE Al AER 5o ANS HUbe = }"4’.
4E THSAlA LdS 15% ol i 4
Hhssol] R A FFS vA F Ao SIEHAA T

=
el
Agel NEY 7B AWS ks w, Feele 2
3 A
=
[s]

THE FIAZE F U= ol Ut ol &H|Ae]
IEE ¥ F e 80P, JhEEy, AN,
715, ¥, 23U, bk lae 259 AEA oA
Fol| AMEE= 28+ T dFolth Al5e] FFFEAIAA
T o9} 72 Qo] AREHES SRIE - USE=H], sample
EolM = Ak, 7hEeh, siukebr]f7F ARS-E LA,

sample F, GlA= sfiulebr |7 AHEHS l=l o
sample Hol A= slulelr| 6, 718 sh7] o] AME-HATh
L BH A3 Q4T 5 Qe vish gol Z, 44, shulet
719k 22 A AN FrAd BESAGAES 1)
&0 =AU 7] A BN FEHoR w2 HES At
A &t= A HRAEE C182E THFE-E 34 HHlo)
T8, 71804 %EHE Ao »?_r%faI:}(Table 7).
Eo]F ol AHMA AL
e Bl “‘ﬁHL Xl
71] Frid A
So) Abgo] 98] £3E Ao dEE razeiE

S A8 =2 Foar = Q)
ferent letters in a column are statistically different by Duncan's e A=A AR 2l
multiple range test (P < 0.05). H HEA ASS ddste B2 olf F shte
Table 5. Acid value and peroxide value suitability criteria presented in the Food Code
Food type Acid value  Peroxide value
. Sesame powder, soybean powder 4.0 < -
Agricultural processed food .
Fried food 5.0 < 60 <
Rice cakes Limited to fried and oil-treated confectionery (Korean confectionery) 3.0 <
. . . . . . . . 0.6 <
Edible oil and fat products Processed with vegetable oil or animal oil as the main ingredient (pressed oil 4.0 <) -
Insect processed food Limited to edible pupa processed products. 50 < 60 <
No. 5. Among the ‘Standards and specifications for each food’, 1. Con-
Other processed products  fectionery, bread, or rice cake through 23. Food that does not fall under 5.0 < 60 <

the ready-to-eat food category (limited to fried and oil-treated foods)
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Table 6. Fatty acid composition ratio of 9 types of samples" (Unit : mg/100 g)

Sample (dried form)

A B C D
C10:0 N.D.Y 130.319°+8.79 N.D. N.D.
CI11:0 N.D. 106.99°+5.22 N.D. N.D.
C13:0 N.D. 944.39°+67.24 N.D. N.D.
Cl4:1 N.D. 366.38°+9.40 1.10°+0.05 1.08"+0.04
Cl15:1 N.D. N.D. N.D. N.D.
Clé:1 55.588+0.74% 157.50°+2.57 53.21%+0.83 42.77"£1.01
C17:1 N.D. 2.93°+0.05 N.D. N.D.
C18:1 eladiate 25.60'+0.48 71.38°+0.57 33.27°+0.39 13.938£0.29
C18:1 oleate N.D. N.D. N.D. N.D.
C18:2 linoleaidate 67.80'+0.81 606.61°+11.14 74.45+2 87 52.084+1.13
C18:2 linoleate N.D. N.D. N.D. N.D.
Methyl Arachidate 390.10%+8.54 5.01£0.09 433.979+9.65 425.27%+9.57
C18:3 0.59+0.01 5.47°40.19 1.00°+£0.02 0.33+0.01
C21:0 N.D. 211.40°+7.91 N.D. N.D.
C20:2 57.03+1.99 1.22°+0.03 96.63%+0.66 85.21°+6.95
C20:3 N.D. N.D. N.D. N.D.
C20:4 N.D. N.D. N.D. N.D.
C22:2 N.D. 0.47°+0.03 N.D. N.D.
C20:5 N.D. 0.39+0.03 N.D. N.D.
C24:1 0.54°+0.03 N.D. 0.60°+0.02 0.45%+0.03
Sample (frozed form)
E F G H I
C10:0 N.D.Y N.D. N.D. N.D. N.D.
CI11:0 N.D. N.D. N.D. N.D. N.D.
C13:0 N.D. N.D. N.D. N.D. N.D.
Cl4:1 1.14+0.07 2.01°+0.02 2.52°+0.14 3.92°+0.05 2.39°+0.09
Cl15:1 N.D. N.D. N.D. 0.21°+0.01 N.D.
Cl6:1 61.67+1.28 92.85°+0.36 105.67£5.22 218.96°+0.97 151.42°¢6.20
C17:1 N.D. 2.42°+0.04 4.16*+0.02 9.43%1.51 2.024+0.09
C18:1 eladiate 28.47+0.68 65.57°+0.29 65.16°£1.25 144.26°+6.06 83.34"+1.01
C18:1 oleate N.D. N.D. N.D. 1.26+0.20 N.D.
C18:2 linoleaidate 80.26"+£2.49 461.18+9.98 807.84"+21.75 1576.66°£59.30 526.53%5.56
C18:2 linoleate N.D. N.D. N.D. N.D. 0.85"+0.03
Methyl Arachidate 421.15%8.59 1887.27°£57.72 1990.09°+209.18 4097.29°+156.67 2327.25°+70.63
C18:3 0.529+0.01 3.449£0.02 7.28°+0.13 10.65*+0.54 7.45°+0.12
C21:0 N.D. 1.22°+0.02 7.75°+0.07 2.924+0.03 34.54+0.55
C20:2 54.41+0.34 29.188+1.67 138.44°+3.58 90.54%+5.06 272.31°+1.84
C20:3 N.D. 9.21°+0.52 10.01°+0.30 24.74°+0.07 5.40°£0.13
C20:4 N.D. N.D. 0.71°%+0.01 1.11°+0.08 0.40°+£0.01
C22:2 1.14+0.01 N.D. N.D. 1.22°+0.07 0.39°+0.03
C20:5 N.D. 2.28+0.04 3.11°+0.06 0.56*£0.01 3.97°+0.15
C24:1 0.77°+0.01 0.37°+0.02 0.34+0.01 N.D. 0.36°+£0.01

DAII the data are means of three determiinations.

YMeans=S.D.
N.D. : not detected.

“Data are expressed as mean=SD of triplicate experiments. Different letters in a column are statistically different by Duncan’s multiple

range test (P < 0.05).
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Table 7. Fatty acid composition ratio of cooking oil (Unit : %)

Palm oil Rape seed oil Olive oli Sunflower seed oil Mackerel fish oil

C12:0 0.2

C14:0 1.0 34

Cl4:1

C16:0 445 4.0 10.9 6..7 28.7

Cle:1 0.2 0.2 0.8 5.0

C18:0 4.4 1.7 2.6 3.7 9.6

C18:1 38.5 58.6 76.5 19.0 232

C18:2 10.5 21.8 7.8 69.9 0.7

C18:3 0.2 10.8 0.6 0.7 0.3

C20:0 0.3 0.5 0.4

C20:1 0.1 1.5 0.1 5.5

C20:4,n-6 0.2

C20:5 6.1

C22:0 0.1

C22:6 7.1

Lard Beef tallow Perilla oil Corn oil Sesame oil Soybean oil

C12:0

C14:0 2.0 3.0 0.1

Cl4:1 0.3 0.7

C16:0 26.5 25.6 6.4 11.2 9.2 10.7

Clé:1 3.7 33 0.1 0.1 0.1

C18:0 12.1 17.6 22 2.1 5.5 4.4

C18:1 42.5 43.0 16.2 347 40.1 21.6

C18:2 9.8 3.3 15.0 50.5 43.7 54.2

C18:3 0.7 0.3 59.7 1.5 0.3 8.1

C20:0 0.2 0.3 0.1 0.6 0.4

C20:1 0.6 0.4 0.2 0.2 0.3

C20:4,n-6 0.3

C20:5

C22:0 0.1 0.4

C22:6
A&w NN e A% Ml §57 AAE ZolW 2 WSe] AL A4ne /M & UES JP Jus
Y2EE FAE REE U o] Hol A BA AR ols|sky] 47 g WA 5 B AF FT 5 9
S T F A S/ AR VR B FE Fole A EE duW A4S g8 AEY diAS anSelA &
o7 tde AN Aok A= dAlSS 77 =gl € Jleg dAdHEn
TSI Y B TAWR HAS Y F 9]
AZe Bt e avAdA E8S & & ik ofZapEAl
BESAPAE EA R vwsel e WIAE o olEetEAL o] FYo|Sa TN WePel 7Py 2
Ggol AW FHASE A FA FOUE AL AOE UeiA ov], FARY FHAT F olFUS
o zeggel wet FEd AQHAS WAL S =S A Blo] Mg 2 B4 23 e A0 wuwHa 9
ulE 2L AASE Aol Fasith o Yoph % o B4 A3 A% Aol ofEetEle] AFHE A
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F AAXL F2 Blo] 7HF ®Wol HEHA
Aol AR AT AFFHAN Her1EeR

CABAUE O AEY F olEGEA

(G1, Bl, G2, B29] ¢ © 42 15pgkg ©let2 A4

o] e Bl 10.00 pgkg o3}

ETH(Table 9). Bl1o] 71 Zo] &4
B flom AZnEId AT 2 peaks
AN H(Fig. 2, 3) HTF9 AZrfEIY} vFEEAZ

A qrdAgel 914
A& sample A,
g ¢ 4

Q]
=
ut

Table 8. Result of total aflatoxin (uni

t: pg/kg)

Total aflatoxin

Sample Gl B1 G2 B2 Total

A 0.28+0.02° 2.3240.06" N.D. 1.32+0.04° 3.93£0.01

Dried B N.D.Y 3.29:40.25° N.D. 1.88+0.05° 5.17+0.21

form C 0.27+0.02* 0.47+0.02% N.D. N.D. 0.74+0.03
D N.D. N.D. N.D. N.D. N.D.
E N.D. N.D. N.D. N.D. N.D.

F 0.33+0.02¢ 0.56£0.05¢ 1.0940.09¢ 0.64£0.02% 2.6240.16

F frsrzrfln G 0.27+0.02¢ 0.50+0.05° N.D. N.D. 0.77+0.07
H N.D. N.D. N.D. N.D. N.D.

I N.D. 0.59+0.01° N.D. N.D. 0.59+0.01

DAIl the data are means of three determiinations.

YMeans=S.D.
N.D. : not detected.

“Data are expressed as mean+SD of triplicate experiments. Different letters in a column are statistically different by Duncan's multiple

range test (P < 0.05).

Table 9. Domestic acceptance standards for total aflatoxin (Sum of B1, B2, G1 and G2)

Food type Standard (ng/kg)
Vegetable raw materials 15.0 <
(Article 1. General Provisions 4. Classification of Food Ingredients 1) AN
. . . (B1,10.05)
Refers to plant-based ingredients excluding algae.)
<
Infant formula, growth formula, baby food for infants and toddlers . (.)'10 "
(Limited to B1)
Process food .
Other foods (refers to all processed foods except infant formula, 15.0<
growth formula, and baby food for infants and toddlers) (B1,10.05)
mv MPa
Detector A:Ex:360nm,Em:450nm — 7.5
o A.Press.(Status)
NG 5.0
25+
8 @ 2.5
0] e i : : ““'“’.llk e m——a Y
0.0 25 5.0 7.5 10.0 12,5 15.0 17.5 20.0 225 min
Fig. 1. Chromatography of standards (4mix G1,B1,G2,B2).
mv MPa
Detector A:Ex:360nm,Em:450nm 175
1004 A.Press.(Status)
5.0
50+
B 2.5
o~
° r‘& 0.0
0.0 25 50 75 10.0 125 15.0 175 200 225 min

Fig. 2. Chromatography of sample A.
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mv MPa
30 Petector AEX:360nm Em:450nm - l7.5
] o A.Press.(Status)
207 5.0
104 8 [25
0+ 4 WMMMANW\ 0.0
0.0 25 50 75 10.0 125 180 175 20.0 225 min

Fig. 3. Chromatography of sample B.

°] L AL & 6‘]—@11}(1:% 1. Sample D, E, H= A Table 10. ICP-OES Quantitative Results i 1
_ able 10. ICP- uantitative Results in samples
Q3 Y A] sampledl|A] olZetEAlo] BF HEH oM P
BAAD HEFANN ANHE 428 de ABE Sample cd Pb
glof e Zlow AdE F Ao AR AME, A N.D.* N.D.
B 9 K Fo wugeel wel olEeksale] ¢ Dried B ND. N.D.
Fol TS = F IFE 5T F ATH(Table 8). oF= form C N.D. N.D.
GEAL 72(30-35 C) TH5(80-85%)%F 7] 5ol A 2 AY D N.D. N.D.
AET E 38 T AzxgA o2 7HK &7 =& E N.D. N.D.
3 HA s *3”511?} 53], i owl:f ) F N.D. N.D.
B2, W 5ol Fieh 37, vzeple, mReh e KN g ND. ND.
I+, S5 5% o] gk %‘%‘fol =2 7124 H N.D. N.D.
2 A E Aer dEA TP iR ofEets I N.D. N.D.
AE zhze]l 2AE7] A AN APHE FholnR *N.D. : not detected.
AR o] o8] FHIAH 2ol Uojupy] ek & o)
Table 11. Heavy metal compliance standards presented in the Food Code
Food type Pb (mg/kg) Cd (mg/kg)
Cereals 02 < 0.1<
(except brown rice) o (Wheat, Rice 0.2 <)
Roots 0.1< 0.1<
0.1<
< <
Beans 02< (Soybean 0.2 <)
Peanuts 0.1< 03 <
or tree nuts
Nuts, Seeds
Seeds 03< 02<
(Limited to sesame) (Limited to sesame)
Fruits 0.1< 0.05<
(Apple, Mandarine, Berries to 0.2 <) T
Leafy vegetables 03< 0.2<
Leaf and stem vegetables 0.1< 0.05 <
0.1< (Onigﬁl 0505 9
Root vegetables (Ginseng, wild ginseng, Py

(Ginseng, wild Ginseng,

wild-simulated ginseng, Deodeok 2.0 <) wild-simulated Ginseng, Deodeok 0.2 <)

Fruits and vegetables 0.1< 0.05<
g (Peppers and Pumpkins) (Peppers and Pumpkins <0.1)
03< 03<
Mushrooms (Limeted white Mushroom Oyster Mushroom, King  (Limeted white Mushroom Oyster Mushroom,
oyster mushroom, Oak mushroom, King oyster mushroom, Oak mushroom,

Matsutake, Enoki Mushroom, Wood ear mushroom) Matsutake, Enoki Mushroom, Wood ear mushroom)
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