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Abstract The purpose of this study was to determine the vitamin B; and Bs contents
in 135 Korean domestic foods using high performance liquid chromatography
(HPLC). The Standard Reference Material (SRM) 3233 and in-house control (grain,
whole wheat and flour mixture) were used for quality control/assurance. As a result,
vitamin By was only detected in 54 of the 135 foods, ranging from 0.019 mg/100
g to 28.218 mg/100 g. Among the foods tested, the vitamin B; content was highest
in ramen powder (28.218 mg/100 g) and lowest in boiled jjo/myeon (0.019 mg/100
g). In contrast, vitamin Bs was detected in 108 of the 135 foods, ranging from 0.077
mg/100 g to 32.412 mg/100 g. We found that the vitamin B3 content was highest
in beef liver (32.412 mg/100 g) and lowest in boiled chicken heart (0.077 mg/100
g). The results of this study will be used as a nutritional database for the update
of the Korean food composition table and will hence contribute to improving

public health.
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1. ME

HIEH12 A1A WA Y, E4tiA 24840 B S4E AE Yol 4
Sehak-gof| Tojko 2N AA7|5& 2Eske B4/d=oItHBoo &, 2021). HIEHIZ A4
715 24 ARl Igao ]‘4’ AelA As HY=A LAY, FESHA A=A &7
ool thfRt AlE= &l BRFE AFIste]of tHKim &, 2017; Kim &, 2018). &d1%
of wEhA B 843 “]E}“]ﬂr A& HEgHlo® 8% & e, 84 HEH
Ze], Hypgo A o] TAst, -84 HERIE T dof tigt kg /o] wol AlFof %
2 oz EAstAut, AEE FolA S8 33 5 AtHHuret Hwang, 2002; Kim
¥} Na, 2001). 584 HIEHRl & st eI By(thiamin, EjoF]) ¥Wn]E HFsH= oAl
oRISANA Uehd Z71H 1 Ul Aol oA BAREY 2= E23 HEIo]
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o}, e B2 AFAGEAY ol Bagh Alaute] 4
5 55 fA0 2 9 AE thatof] AEste AL
2 g4 9IthCho & 2020; Kim 5 2013). 2839l <
44 H[ERIQ] HIEF Bs(niacin, WeloFA)2 nicotinic
acid®} nicotinamide®] $HO2, JY49] AHsh-2H 2+
€9 Ay} xS FIAA e A6t &
Eﬂ/\Eﬂ%’é HaA7le 27t ik BlERl B; 23 A9
= 7Y gof 2317], AFA SHLE HAE AH 5ol
i 5]‘11 5% A3 Aofl&= "t (pellagra disease)
< oF7|AIZItHCho &, 2019: Jeon &, 2020; Yoon &
2019).

9 A ANE B JPLY HAL TS st

A AZE $A57] Ytel Bolr Fasit. olo] w7
AEAFHE] Yt HlolEElo|AE TET] Hste] 2
AZHN AL AEALATY A19% 2Aste] 19704

BH I7MEFAEGEHE(Korean food composition
table)E L7 1 ot 7t ESAFAHREY FHE
glolels A ILE }7121}5- A1E 9 ¥ Eof
A2 m, N1 A} A8E ] o E-EEoIT
S5EE F712 A } 5—&%‘3-‘3—3% el ohas
l:]] A]:‘g.jl- ﬂ ‘%EH ‘:, 1o g },ﬂ 1:—1.21_ X’LQJ—O]— 010]:/\
o JEE Agsta 1]01‘51 AFE TS Al =gstar
UHLim &, 2013). & AFoA= AEHA| T Z0tE T
1|(high performance liquid chromatography, HPLC)
£ o] &5to] oA f5 S AE Ay HEH B
gl tigt dlolBE S5ttt Uif S48 E 55
Oq A2 AFE =2 HojHe I7ERAFEEE M=
At 712AEE AFstaA; gk

2. Mg % diH

2.1. 48 Xz

2 Adof| AMEH Alme ST HAA ATet A=
AR 428, 5= AEAY 36%, THAE STEoRE
T 135F= A&t =7 REARAAER AF Wiwd
(RDA, 2022)°] w2t AT Aae sEUTHo2RH
Aol AREstlh. BAAEE -70CY A2 P51
(Wisecryo, Daihan Scientific Co., Wonju, Korea)ol &
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e ¥ B4 ] Estel A8stec

22 AlSF

B AYo] A8t EFA]QF thiamine hydrochloride,
nicotinic acid, nicotinamides Sigma-Aldrich Co.
(St. Louis, MO, USA) AlE= ARSI 24Y HAS=
) AR8SE el=HZEE A (standard reference material,
SRM)Ql  SRM  3233(fortified breakfast
National Institute of Standards and Technology
(NIST, Gaithersburg, MD, USA)IA FUstd QC
material 2 AM-0FITh SRMQ] HIEFT By 3=k 60.2+
9.4 mg/kg, & HIEHY Bs TS 822+39 mg/kgoltt.
2281 9 HPLC o]sAto 2 AFREH 24 22201 1
BF2-2 Fisher Scientific(Pittsburgh, PA, USA), Sodium
1-hexanesulfonate, acetic acid, triethylamine< Sigma
(St. Louis, MO, USA) AES F+Ysto] Aot

cereal)&

23 £5 4

HIeHY B3} B39 525 W2 A1ZFA(MFDS, 2022)9]
HleH] BAHS g-8alo] ooy}, FASH AA 2 g2
A 50 mL

Z7](powersonic 520,

A T 5 mM sodium 1-hexanesulfonate &
A7kste] 40C 249 2Ly &
Hwashin Tech, Daegu, Korea)Z 4087t 3&3}9t). o]
FE9Z 10,000 rpmolA 2087 FAE2(3-30KS,
Sigma Laborzentrifugen GmbH, Osterode, Germany)
St & AAAS ol filter paper(No.5B, 110 mm)Z o
Tatal, cellulose acetate 0.45 pm syringe filter(Toyo
Roshi Kaisha Lrd., Tokyo, Japan)& ojZ}sto] A|E-8-
o2 A3
2.4. HE}ZI B;, Bs 83 24 8E

HlepEl Bi# B39 £4% fIste] HPLC/DAD(high
performance liquid chromatography/diode array
detector) A|AElS 0|85}t HPLC= Agilent 1100
series(Agilent Technologies Co., Palo Alto, CA, USA)
ot 54 A9 DADE ARESIY, E49l= Zorbax
Eclipse Plus C18 column(4.6%250 mm, 5 xm, Agilent
AF&e}h Column oven 25+ 15-

Technologies)&
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Vitamin B; and Bz contents in Korean domestic foods

20T, detector? wavelength+ 270.4 nm= 45}
tt. o]5Ar Si(mobile phase)+ acetic acid 0.75%2}
triethylamine 0.02%E %13 5 mM sodium 1-
hexanesulfonate &3} #Eeh2-2 gradient elution ¥

o7 ZPstHAL, o]5AY] gradient ratio= Table 1, 29+

EAE A58 98 #5252 0.1, 0.25, 0.5, 1.0, 2.5,
5, 10 pL/mL =& A|Z3 & HPLC 2423} doja

Table 1. HPLC operating conditions for vitamin B; analysis

ltems Vitamin B4

Column temp. 20T

Detector Uv 270.4 nm

Injection volumn 20 uL

Flow rate 1.0 mL/min

Mobile phase (A) 5 mM sodium 1-hexanesulfonate 80:

methanol 20 (acetic acid 0.75%,
triethylamine 0.02%)
(B) Methanol

Gradient condition 0 min: A 100%
19 min: A 100%
20 min: A 100%
41 min: A 100%
42 min: A 45% + B 55%
49 min: A 45% + B 55%
50 min: A 100%

Table 2. HPLC operating conditions for vitamin B; analysis

HZE3HA|(limit of detection, LOD), A%eHA(limit of
quantitation, LOQ)2} 358(recovery rate)2 AFHESIA
ot B AYgE HIFZ ol SRM 3233(fortified
breakfast cereal)2 QC material2 ARg-s}o] 3HHE 07
SAI5H, NISTOIA AARE gt & AtolA 4% 4=
H|W5to] Bt AHREZHAE Fotoich. Eg, BlE]
A olE 9] i 24 FE8F(in-house contro)E 9
A, 9, W7t £k AlRE w3 45t &
AHYRES Aottt SAA Y= 95%(2xSD) W&
BISAR, 99.7%(3 xSD) HAE 2HIA = A5t

B olgsto] A4 AHoR AUYE AHsL
=

2

=

2

3. dif & 1A
31 248 25

H|EF B3} nicotinic acid, nicotinamide®] A&A4
(RH= EF 1.00000.2 &2 FH4S Yehfiglon A&
SHA(LOD), B=HTA(LOQ) 2= Table 33} At} 4
AT 4SS 99 NIST EFUSFEZQ] SRM 3233 &2
Aot d¥= Table 49 Zth. WEW B> g 6.02
mg/100 g} Blu5E o & AFY P49 42
104.9%, coefficient of variation 0.11%, H]EMI Biy=
nicotinic acid®] &%k 2.28 mg/100 g, nicotinamide?]
%k 79.9 mg/100 g9 3582 A2 97.3%, 99.19%°]
11, coefficient of variation 1.99%, 0.81%Z% data®l

ltems Nicotinic acid Nicotinamide

Column temp. 16T 16T

Detector UV 270.4 nm UV 270.4 nm

Injection volumn 20 uL 20 uL

Flow rate 0.5 mL/min 1.2 mL/min

Mobile phase (A) 5 mM sodium 1-hexanesulfonate (A) 5 mM sodium 1-hexanesulfonate

(acetic acid 0.75%, triethylamine 0.02%)

(B) Methanol

Gradient condition 0 min: A 100%
12 min: A 100%
13 min: A 100%
42 min: A 100%
43 min: A 45% + B 55%
50 min: A 45% + B 55%
51 min: A 100%

(acetic acid 0.75%, triethylamine 0.02%)
(B) Methanol

0 min: A 100%
19 min: A 100%
20 min: A 100%
41 min: A 100%
42 min: A 45% + B 55%
49 min: A 45% + B 55%
50 min: A 100%

100
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Table 3. Validation results for vitamin B; and B3

Component Calibration curve Linearity” LOD? (ug/mL) LOQ? (ug/mL)
Vitamin B Thiamin y=46.787x+0.2802 1.0000 0.004 0.012
Vitamin Bs Nicotinic acid y=335.92x+0.4314 1.0000 0.005 0.015
Nicotinamide y=88.529x+2.1255 1.0000 0.002 0.006
Calibration range: 0.1-10 ug/mL, 7-point.
2LOD, limit of detection.
ILOQ, limit of quantitation.
Table 4. Recovery and coefficient of variation of vitamin B; and B; for SRM 3233
Component Reference value” Analysis value Recovery? Coefficient of variation
(mg/100 g) (mg/100 g) (%) (%)
Vitamin B, Thiamin 6.02 104.9 0.1
Vitamin B3 Nicotinic acid 2.28 97.3 1.99
Nicotinamide 79.90 79.26 99.19 0.81

UReference value is the true value provided by National Institute of Standards and Technology (NIST).
“Recovery test of vitamain By and Bs is the result of the standard addition method.

AlglAdo] FEEQIL). HEH By} B9 R £4 43
£ 9ol AN E®EY, 52 9 97hs EE)E 73
A% An, HEW B2 0.755-0.775 mg/100 g,
nicotinic acids= 1.729-1.863 mg/100 g, nicotinamide
+ 4.949-5.288 mg/100 g WA= A== oH, 54
P BT BaeHA e Hlofl EAfste] A& 0w Fovl

By B4 52 AASATFE 1.

o

fL

3.2. A4 AIF A9 HIEIFI B2} B 2tE
J AEAE 42F(FF 8%, YR 135, HAF 2
%, QAT 1999 e B B §FE £4% At
Table 52} Zth. & 11&°0A &Rl Bi°] 0.071-0.884
mg/100 g $£E2E HEHAY FFe 8% LFA
0.102-0.884 mg/100 g =22 H[Et Bio] AEHA
o} A 7= of=EGrolATt 0.071 mg/100 go] AEEAU
on WARE 77 24 Az ZEolHAlo)A 0.660
mg/100 gt 714 7A%8t FEolHANA 0.692 mg/100
gol A& AU
H]EH] By & 315004 0.145-13.883 mg/100 g &
o7 AZHAY. FLF= F 951A 0.145-5.375 mg/
100 g 222 Ueyton, J8359 gaolA 7H =
o] A A&HAUL. FFHE 8F EFoA 0.429-1.481

48
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mg/100 g, AAFE F 12F°0A 0.745-5.023 mg/100
g2 AEEoH, AEAY F HARE AE FSolH
AollA 13.588 mg/100 g, Ax E&o|HAllA 13.883
mg/100 go] AEEH F& A2 v 29 F9
AFlste Aaf Ao olF, &4, 71K, EFolA HX
%2 A% vl B;9] Z4-80] 40.1-100%E et 914
22T FolA 84 HIEHTIS EAo] AR AS &9l

s,

3.3 &4 AF XA HEIFI B2} Bs BtE

FEA AEAY 36F(FAME 65, S5 3039 e
Bi1¥} By S £43 A= Table 60 YEHITh &
27%°4 ®EHI B 0.031-10.055 mg/100 g HYE
AZ59ch vE B2 417 BR9EE 0.031-0.184
mg/100 g, E17]+= 0.066-10.055 mg/100 g, 28]117]
= 0.159-0.375 mg/100 g, A7+ 0.135-0.293
mg/100 g & HEE U 4 55 F, AuiAgololA
HIER B;o] 0.131 mg/100 gC.& 71 @Wol A&E Lt
HIERY] Byi= tiAgo] 2352 A3t 34014 0.077-32.412
mg/100 g "= AZ= ). Beh By 417 F9d
2 0.691-32.412 mg/100 g, B17]= 0.077-31.427
mg/100 g, 28]117]%= 3.048-7.598 mg/100 g, FHA|117]

0

[¢]
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Vitamin B

and B;

contents in Korean domestic foods
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Fig. 1. Quality control charts of vitamin By (A), nicotinic acid (B), nicotinamide and (C) analysis. Upper and lower control lines
(mean2SD, mean+3SD).

Table 5. Vitamin By and B; contents in agro—foods

Samples Vitamin B; (mg/100 g) Vitamin Bs” (mg/100 g)
Beans Brown lentils Dried 0.419¢0.016° 0.741£0.039
Boiled 0.338£0.013 0.59240.012
Chick peas Dried 0.196£0.003 0.767£0.022
Boiled 0.102+0.002 0.434+0.015
Kidney beans Dried 0.329+0.020 0.796+0.038
Boiled 0.237+0.014 0.429+0.008
Pea Dried 0.884+0.044 1.4810.043
Boiled 0.358£0.014 0.596£0.019
Fruits Apple mango Raw 0.071+0.005 0.252+0.008
Blackberry Raw ND? 0.707+0.019
Blackcurrant Raw ND 0.548+0.003
Blueberry Raw ND 0.145+0.002
102 https://doi.org/10.11002/kjfp.2023.30.1.98
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(continued)
Samples Vitamin B; (mg/100 g) Vitamin Ba" (mg/100 g)
Cherry Raw ND ND
Gold kiwi Raw ND ND
Green kiwi Raw ND ND
Korean melon Raw ND ND
Dragon fruit (red-fleshed) Raw ND 5.3750.651
Dragon fruit (white-fleshed) Raw ND 3.826+0.359
Quince Raw ND 2.09510.079
Ripe persimmons Raw ND 1.287+0.027
Sweet persimmons Raw ND 1.569+0.064
Mushrooms Button mushroom Dried 0.692+0.012 13.58810.210
Cauliflower mushroom Dried 0.660£0.011 13.883+0.022
Vegetables Aloe Raw ND ND
Balsam apple Raw ND 2.508+0.130
Blanched ND 1.50240.029
Cabbage Raw ND 2.428+0.003
Steamed ND 1.263+0.018
Cilantro Raw ND ND
Crown daisy Raw ND 2.692+0.181
Blanched ND ND
Eggplant Raw ND 4.383+0.043
Blanched ND 2.399+0.045
Grilled ND 5.023+0.086
Morning glory Raw ND ND
Blanched ND ND
Pumpkin Raw ND 1.083£0.010
Boiled ND 0.820+0.047
Young radish Raw ND 2.297+0.010
Blanched ND 0.745£0.019
Zucchini Raw ND ND
Grilled ND ND

Witamin Bs: nicotinic acid + nicotinamide.
IND, not detected.
IMean£SD (n=3).

= 0.714-11.647 mg/100 g2&2 HAEHUT. SFu ojwf  H[ERIo| H|s) Foj ZFsto] 2jo] o3t w7} Arkal By

T HIER By7E o gRECl e HIERL Byl F2 & Ho] AtHCho F, 2019). &7 YRl ©E H[E
Y4FoIH(Kim¥ Na, 2001), HEHR] By= e 84  TF WS B &7 F& ARt 579 4] 2] A%

https://www.ekosfop.or.kr 103



Vitamin B; and Bz contents in Korean domestic foods

Table 6. Vitamin B; and B3 contents in meats

Samples Vitamin B; (mg/100 g) Vitamin Bs"” (mg/100 g)
Beef Blood (sheory) Raw ND? 1.006:0.022”
Boiled ND 0.69120.045
Liver (gan) Raw 0.184+0.009 32.412+0.650
Boiled 0.175+0.003 17.238+0.108
Omasum (cheonyeop) Raw 0.057+0.000 2.994+0.023
Boiled 0.04110.002 1.808+0.024
Stomach (yang) Raw 0.031£0.001 1.245+0.038
Boiled 0.043+0.003 2.051%0.043
Chicken Breast Steak 0.164+0.006 14.36610.054
Smoked 0.702+0.009 31.427+0.179
Feet (dakbal) Raw ND 0.971+0.019
Boiled ND 0.322+0.007
Heart (simjang) Raw 6.105+0.036 0.080£0.002
Boiled 4.055+0.065 0.077+0.000
Roasted 10.055+0.191 0.15420.005
Neck (moksal) Raw 0.0760.000 11.254+0.181
Boiled 0.066+0.000 7.192%0.008
Tenderloin (ansim) Raw 0.0760.002 19.629+0.043
Boiled 0.109+0.001 14.245+0.327
Duck Roast Boiled 0.159+0.002 3.048+0.107
Grilled 0.375+0.009 7.598+0.288
Smoked Raw 0.220+0.001 4.312+0.129
Grilled 0.3460.014 5.98120.131
Pork Head (meorigog) Boiled 0.135£0.009 1.310£0.003
Heart (simyang) Boiled 0.139+0.005 3.101£0.107
Liver (gan) Boiled ND 11.647+0.088
Lung (heopa) Boiled ND 1.782+0.084
Shoulder (godar) Boiled 0.293+0.003 3.693t0.068
Small intestine (sochang) Boiled ND 0.714£0.010
Stomach (osorigamtu) Boiled ND 1.662+0.068
Seafood Dried squid Raw 0.096£0.002 6.983£0.101
Grilled 0.090+0.005 9.087:0.028
Squid Raw 0.033+0.003 2.450£0.049
Blanched ND 1.583+0.011
Seaweed fulvescens Raw 0.131£0.004 ND
Boiled 0.111x0.007 ND

Witamin Bs: nicotinic acid + nicotinamide.
IND, not detected.
IMeantSD (n=3).

104
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f

3.8-66.8%] Vet By 4TS Bgom, BrsAT o
20719 A3t FE Ze AFe 27.9-59.9% vlebal
B; 9ol Z715teict

34, JIBNES HIEFR B3 Bs HE

1R STEEET 63, 8%, ¥ 3%, UAF 53
W 105, 4894 3%, 43 13, 42 43, 22 75,

G5 4%, AR 63)9 HIER B, I} HER By $EFE 243
A= Table 73 2tk ¥ 183004 vleH B2 0.019-
28.218 mg/100 g HYE HE= U HEWI B 5&F
AL & F2A 0.459 mg/100 g, AE FolA:
0.274 mg/100 g, ¥ A4+ 0.033 mg/100 g2
AEEU Wi AW AHQ Z2Ha ApAE oA 2+

Table 7. Vitamin B and Bs contents in processed food

0.073 mg/100 g, 0.122 mg/100 gC.2 AEH Ut &
A 7FR A9 7Hs AZoAE HER] Bio] 0.164-
28.218 mg/100 g H9IE HEE9lom, PHAIOA H]
Bt Bio] 7M Wol AEE 3tk 48R4 3%, & 15,
AN 4F, I 4514 HIE Bio] AEEA goTh
484 vlebael veH B2 FEjFguiat opya A& wt
oAz EAlo] AT 4= ot LA lem(Cho T,
2019), 22 22U 22 A7to] ZojA|A = &/do] 34
5] Eo]5al pHoll we} P43 9] AjolE Eelttyl Halx1
k. SHAIRE @ Aol opd AlFof|Af HlEtY] B2 24
WollAl ofe] draldato] Ak BofA S AT &
gty BaE3l Qlol(Dwivedi®t Arnold, 1973), 84
HIER B2 Z2 AEFo| A ghgo] thafsiA Yetts=

Samples Vitamin B; (mg/100 g) Vitamin Bs” (mg/100 g)
Beverage Carbonated water Raw ND? ND
Carrot juice Raw ND 1.170£0.010
Coke Raw ND ND
Milk Raw ND 1.305£0.004
Plain water Raw ND ND
Tangerine juice Raw 0.45940.003 0.114+0.001
Bread Baguette Raw ND 3.808+0.035
Cream bread Raw 0.159+0.005 1.3690.030
Croissant Raw ND 5.761+0.055
Garlic bread Raw 0.243+0.005 2.782+0.093
Loaf bread Raw 0.349+0.019 0.473+0.022
Toast 0.302:0.011 0.486x0.010
Plain bagle Raw ND 5.447+0.053
Wheat bread Raw 0.163+0.001 1.140£0.042
Ham For gimbab Blanched 0.274£0.008 3.448+0.073
Luncheon meat Blanched ND 3.366+0.052
Grilled ND 4.172+0.087
Kimchi Baechukimcehi Raw 0.033+0.002 0.206+0.004
Chonggak kimchi Raw ND 0.380+0.002
Dongchimi Raw ND ND
Kkakaugi Raw ND 0.1650.001
Yeolmu kimchi Raw ND 0.366+0.002

https://www.ekosfop.or.kr
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Vitamin B; and Bz contents in Korean domestic foods

(continued)
Samples Vitamin B; (mg/100 g) Vitamin Bs” (mg/100 g)
Noodle Chinese noodle Wet noodle ND 0.190£0.000
Boiled ND 0.131£0.003
Jjolmyeon Dried noodle 0.073+0.001 0.256+0.001
Boiled 0.019+0.002 0.158+0.008
Kalguksu Dried noodle ND 7.072+0.467
Boiled ND 0.864+0.067
Spaghetti Dried noodle 0.122+0.006 1.1500.052
Boiled 0.094+0.003 0.326+0.006
Udon Noodle ND 0.750£0.014
Boiled ND 0.564+0.021
Qil QOilve Raw ND ND
Perilla Raw ND ND
Rice bran Raw ND ND
Salt Seasoned salt Raw ND ND
Sauce Balsamic vinegar Raw ND ND
Oyster Raw ND 0.254+0.009
Teriyaki Raw ND ND
Worcester Raw ND 1.3430.040
Soup Beef Powder 2.52610.016 0.712£0.018
Boiled ND 0.21120.006
Corn Powder 0.365+0.011 1.07310.018
Boiled ND 0.21120.006
Cream Powder 0.16440.010 0.258+0.003
Boiled ND 0.089:0.004
Ramen powder Raw 28.21820.555 0.715+0.014
Sugars Dark brown sugar Raw ND ND
Oligossacharide Raw ND ND
Starch syrup Raw ND ND
White sugar Raw ND ND
Tea Chamomile teabag Infused ND 0.401£0.001
Cocoa Diluted 0.392+0.000 2.617+0.056
Milk tea Raw ND 0.304£0.018
Peppermint teabag Infused ND 0.507+0.007
Ssanghwa tea Diluted 2.403+0.006 0.623+0.004
Yulmucha Diluted ND 1.259+0.018

Witamin Bs: nicotinic acid + nicotinamide.

IND, not detected.
MeantSD (n=3).
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Ao wodth. HEH By= & 433004 0.08-7.072
mg/100 g HY= AE= Ut Hetd B; g SE2F+=
FA9F 29 3%0]A 0.114-1.305 mg/100 g HYE A=
Fon, WRt 0.473-5.761 mg/100 go & A]HojA
7P A1, ARMoA ko] 7MY E=A YERTE Bl
9l B A= AWo|A 7P Wol FAEE e, |HE 10
ZoJA%E 0.13-7.072 mg/100 g AR AEEHUL, 42
Z2] o= v B; o] B Aok A0 YEhyt
o} 7 #FE= 3.366-4.172 mg/100 g, SAulE A5t
AAF 4352 0.165-0.380 mg/100 g, AAFOIAE 24
A710.254 mg/100 g, SAEHAAZF 1.343 mg/100 g2
2 A&E9oH, 7 AX 7= 0.089-1.073 mg/100 g,
Ao A 0.304-2.617 mg/100 g oA A=At
A 877 3%, AF 15, GF 450041E HEH] Byt A&
= A] gkl

H

pu—

4. Q9
&

ToIAE HPLCE ol8sto] = A1EAH 13589
HIEHY B3 B; o 4% A3, H|gR B2 0.019-
28.218 mg/100 g, BIEFY Bs;= 0.077-32.412 mg/100
g H9E AEH A A=A AEAY 42F F HEY B
113, 0.071-0.884 mg/100 g HHZ, H[EF By 3135,
0.145-13.883 mg/100 g WA HE= U 5&4 4
E29 36% % e B2 27%, 0.031-10.055 mg/100
g W92, vlEM By 345, 0.077-32.412 mg/100 g 8
ollM AEEAY. 7FHAEL 57F F HIE B 18%,
0.019-28.218 mg/100 g WH=Z, H[EIY Bs= 433,
0.089-7.072 mg/100 g HeolA AE= At AEAY
% B B2 7F5AE SPHA oA 28.218 mg/100
g, HIEFY] Bs= A7toA] 32.412 mg/100 go& 7HF Wol
TSkl QASITh & AFolA AAE 84 HlEIRl H[E
9 B} By ¥ AEE VI RSAEAER 7| 2ARE
Ag=o] 29 ¥ SHo 7]tz gt

F

v}
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