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Abstract |

Pollen is a raw material of royal jelly as well as an essential ingredient for the maintenance and growth
of honey bees. It is referred to as a complete food due to its richness in essential and physiologically
active substances. However, bee pollens from Korea have not been evaluated properly yet. In this
study, we evaluated the bee pollens collected from various areas in Korea (twelve regions) and other
countries for the comparison: Korea (B1~B12), Spain (B13), Vietnam (B14) and China (B15). To
study their chemical composition, minerals and vitamin C, amino acids, fatty acids, antibiotics, high-
performance liquid chromatography (HPLC) were performed for qualitative analysis. As a result, the
contents of moisture, crude ash, crude protein, crude fat, and carbohydrate of pollens were 9.17%,
2.54%, 21.69%, 7.96%, and 58.64%, respectively. The amino acid composition, all samples evenly
contain 18 types of amino acids such as proline, arginine, glutamic acid, histidine, small amounts of
cysting, and glycine. In particular, our data showed that linoleic acid is the highest content of all pollen
samples, followed by a-linolenic acid and palmitic acid. Our analyses of nutritional compositions
showed that Korean bee pollen (B1~B12) have better compositions in nutrition, as compared to those
from Spain (B13), Vietnam (B14), and China (B15). Oxytetracycline, an antibiotic, was not detected in
all 15 samples and its stability was confirmed.
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o gHAESR YAHJX| L Qh(Serra Bonbehi and
Escola Jorda, 1997, Feas et al., 2012).
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HZAo}, T, o E T AEAY 47, T 5
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FrEo] glen, olF AE24L 7I9AEY 7. A%
2, £ Ax Foll wet I el thEr ol3let
44 EF Apo|7} e AL EEA UTH(F], 1982).

ok ofl et Fo R w2 H SHE2 HEHA, &
1A, 23714, v Y2714, ABZAA Sl &
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4 A7 2ol He Ao® 47X Hed =
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23 241Xk (ascorbic acid), B H|E (tocopherol) 52
A =2E ol skl Q= Aoz Hilko
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= @At FUoA A4tEl= HEL FEH 3
e 2B SR o 3hEo] 7MY Won An|RF

o] F23] ksl GBREE FE FHo] HEsio]

Q)ato] 9j&5ka glow, AFelo|A 20161 317E,
20174 4710 37280] 4918 Aog ®uEY
oh@AI%, 2017).

O S B 2uFE T2 FH5 9lo
FA R B4 R GPYE 5 oA &

Aae FEoH e Aolth Hahy 2 i
ik shEel AAH Aol &8 7S Eol7] 9
#5t4el 7| 2ABE AL A=,
choket oo 2uE 4E sl S thalo]

=
Fu
b
0%
13

ok AME

2 Aol AHEEE R A 2= U4l 3HE(B1~B12)
12%, 5=9AF 32 (B13~B15) 3%, £ 15202 3=
A =RE AT eH (Table 1, Fig. 1), ZF A& 9
XA = WA (blinded experiment) &2 P =Tt 3}
B A2 FUWAE 3R] 9 2018 &, =4t 3R
7852017 =] FE Ao E HE —20°ColA FF
HASHAA QR4 o AME-FATH

OIH}A

20O =

-

HO
MO

£ AYelH AGT BB AR QYR B

Table 1. Collecting sites, provinces of bee pollens

Bee pollen Site Province
Bl Namyangju 1 Gyeonggi
B2 Namyangju 2 Gyeonggi
B3 Gochang Jeonbuk
B4 Hampyeong Jeonnam
B5 - Jeju 1
B6 - Jeju 2
B7 Yangyang Gangwon
B8 Wonju Gangwon
B9 Sancheong Gyeongnam
B10 Uiseong Gyeongbuk
B11 Yeongdong Gyeongbuk
B12 Geumsan Chungnam
B13 - Spain
B14 - Vietnam
BI15 - China




St shzel 54 75

B12

B15

Fig. 1. Colors of bee pollen samples. B1, Gyeonggi Namyangju 1; B2, Gyeonggi Namyangju 2; B3, Jeonnam Gochang; B4, Jeonnam Hampy-
eong; B5, Jeju 1; B6, Jeju 2; B7, Ganwon Yangyang; B8, Ganwon Wonju; B9, Gyeongnam sancheong; B10, Gyeongbuk Uiseong; B11,
Chungbuk Yeongdong; B12, Chungnam Geumsan; B13, Spain; B14, Vietnam; B15, China.
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Table 2. Operating condition of HPLC for Amino acid analysis

Table 4. Operating condition of HPLC for Oxytetracycline analysis

Classification Conditions Classification Conditions
Instrument Agilent LC system Instrument Agilent 1200 series with MWD
(Agilent Texhnologies, United States) (Multi-Wavelength Detector)
Column Capcellpak UG120 C18 Detector UV 280 nm
(250 mm X 4.6 mm, 5 um) Column Shiseido CapCell PAK MGII C18
Column temp. 40°C (4.6 X 150 mm, 3 um pore size)
Detector Photometer (338 nm, 262 nm) Column temp. 35°C
Detection principle OPA/FMOC Mobile phase 0.1% Aqeous orthophosphoric acid/acetonitrile
Mobile phase A 40 mM NaHPO4 (pH 7.8) (A/B, v/v) as a gradient elution: 0 min-25% B
Mobile phase B ACN :MeOH :DW (45:45:10) 4 min-25% B, 8 min-30% B, 12 min-35% B,
Flow rate 1.5 mL/min 16 min-45% B, 19 min-45% B, 22 min-70% B,
27 min-70% B, 28 min-40% B, 30 min-25% B
Flow rate 0.45 mL/min
Injection 15puL
Table 3. Operating condition of HPLC for Fatty acid analysis
Classification Conditions

Instrument Gas Chromatography BAURH S Mgl o, R 52 Sof st A3} 3

(Agilent Texhnologies, United States) =11 .
Column SPTM-2560 (100 m X 0.25 mm X 0.20 pm) B Al ARSRE B E7]= B free baseE 714
Detector Flame Ionization detector (FID) 6—]. 1:} Lg% E_g_l—( 20°C) .6_011:4 /\] EE- AP_‘?_oﬂ 1 ,{] 7}
Injection temp. 225°C o b ou
Injection volume 1.0uL WA & ot Zo] AAYE AAE 3 BT
Detector temp. 285°C R © =3 &7 2z 9
Oven temp. 100°C (4 min), 208°C (3°C/min), 1% ¢F 02 g2 5t conical wbeel] F7]a1 2 8

244°C (15 min) uj2 0.1 N HCI in methanol mixture 2 mLE 7}3}%
Carrier gas He —
Column flow 0.75 mL/min "4' Sinccator (400 W) oﬂ}ﬂ IA]Z} %?—]- 'T_EO]-O:] "‘:J-/‘\:}T
Split atio 200:1 o 3 459 9RFS Hstel YAR (13000 pm, 5

18, Sigma, Japan)& 7|5F 0.2 AAXRstg o, Adof A
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Tl 2a
shEo] A BAE AETH B4 (2008)]
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AAGHOZ ARG om, AFo] AHE-E HPLC &
Al 272 Table 337} Ztt,
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ST 24
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(B15) S-S 748% =2, ZUolA - E IHEof v]3)
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SHEO| 3 ke Zhz; Ft 2.45+0.34%, 291+
1.09%2 AR 270+5 Uetliglon, HiEE (B14)2t
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FL e, 290 (B13) S 1.67%2 71
S 3E IS Uit 7€ Aol EauE

AL slEo] 38 ke g SFEAE 2.6%
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Ao}t fARRE S eSS 7] Aol B

03gk 3HEO] 3 R ojgE|obita} AHQIAL SHE
Z}7} 1.8%, 1.6% (Gardana et al., 2018), =4t 3}
o] 3.6% (Yang et al., 2013)2 2 A1ZAne} §A}
7/1—& ghelstgict.
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et al., 2018), =4t 27.3% (Yang et al., 2013)2, £
AR ABE AR 2H Q1 (B13) & 15.50%,
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SHE U shrElo] e tiE F714 4% 4 BjEw
C oS BA% 23 Table 63t Zth 2 AFolA] £
A5t I AR 15709 gt F714S ZE(K) 594.08
mg/100 g2} Q1 (P) 470.51 mg/100 go] 714 @o| o7
go] 9lod, YEF (Na)o| 1144 mg/100 g2 & 7}
22 S Uiy Qlch WA B1~B12) SHES
AW ol dA] tate] stz ZE (K)ol 7 Eol &
FEo] glen, £3] A 2 (BO)olA +HE 2HEol
705.09 mg/100 g 0.2 7} =& 78 (K) T=FS et
WL, ololA A A (BY) 677.46 mg/100 g, 37
ok 2 (B2) 662.30mg/100 g, 7HH 915 (B8) 575.24
mg/100 g =22 & S UeEhl i

SHE Alzol thiet Z(Ca)] S AT 21 3
o+ 13239 mg/100 g2 2 Yehgth FUAHB1~B12)
4 =Q4HB13~B15) BHEQ] Zr (Ca) TS B3]
E o Z+zt 97 137.30mg/100 g, 112.74 mg/100 g
o7 PAHB1~B12) TEo] 4¢4HB13~B15) 3}
SRt B 128 o] #A FR-E] AUt

E3] =W e 45 B8)olA +HE 2HE(305.37
mg/100 g)2] Ca FeFo] AHQl(B13) 3Ha (64.55
mg/100 g) X} 58 ol =4 FH U= &l
s}gith. o]o1A A|F 2 (B6) 210.76 mg/100 g, A7) T
k3 1(B1) 21033 mg/100 g, A AH (B9) 167.09
mg/100 g ¢2 2 2 2% (Ca) FFs YUY,
TYAHB13~B15) 3HES] ¢ @A 3] W2 A+ (Ca)
TS UEHdt 71E AtolA By 3R R
714 RS A EY, U4l ¥ 3HE(F 5, 2016)
I} 29| A#9l 3HE (Serra Bonbehi and Escola Jorda,
1997)0] ZE (K)-2A (P)-Z%(Ca) £ 22 FH{EY] o]
2 AFATet FARE A2 ZRIE I

2 Aol BEAS 39| L (Ca) FFS Ui
(B1~B12) 3Ho] =¢J4H(B13~B15) 3HEETT HF
5] =2 e UElsien, 53] 7Y 945 (B8)I
A eHE SHEY A% 305.37 mg/100 g&.2 7]E
HuE =3 3HE 121.84 mg/100 g (&, 2018), B 3H&-
89.68 mg/100 g (¥ &, 2016) ot Wj¢ =& o<
et sict.

SHE AJ2 157}0) th3t K/Na B]= B+ 51.930]H,
ZUYAHB1~B12) & $=94HB13~B15) 329 K/Na

H|& 7+ 5278, 49452 FUYAHB1~B12) 3HEo] =&
A= Yehfgleh. 329 K/Na Bl= E Holo] F
Q3 99log ALst= AoF HIET Qi (Wesh
and Marston, 1983). 12|31 3t& A& 157 f tjgt
Ca/P Hl= B4 0.280]9, 34H(B1~B12) ¥ 49
Ab SHE (B13~B15)2 ZZF W4 0.31,0212 =4k
(B1~B12) 3Ho] =2 2#E Yet it 71& A+
oAl E1¥ Ca/P Hl= FHAF =& M4 0.23
(°] 5,1997), ¥ 3L 026 (& 5,2016)02 5=¢
AHB13~B15) o] thd W A3kS Yehfglom
APyl Blg] Z<(Ca)ol m-¢- A e A= &
A=t 3HEQ] miEFdas U9 A wet 2p
o7} glom 1 AL g Bxst= AR &
24 Qlth(Stanley and Linskens, 1974).

opAero = SHE A= 157]¢] gt vt C o
2 HH 4562 mg/100 go| YL, ZHAHB1~B12) L
22Q1XH(B13~B15) 3H&9] velyl C dFe 7zt 9
 55.47mg/100 g, 6.22 mg/100 g &2 YELGTt =,
S HAHBI1~B12) 39 7% HEY C7 ¢ =
A E] e, o= +=Y4HB13~B15) 3
Hr} oF ouff o]} & pFoE SIEHL 53] =
W S S4HBI2)oA +-H 329 vEw C 3
90 103.38 mg/100 g2 7HY =2 TS e
yelom, ojojA 7 ¥ (B7) 94.65 mg/100 g, A
B T3 (B3) 87.43mg/100 g, AE F5(B11) 82.53
mg/100 g =22 w2 e Uetliglth vhd 4
U4H(B13~B15) 3HE-2 25 ?14H(B13) 4.24 mg/100
g, HIEWAH(BI14) 522 mg/100 g, $FAH(B15) 9.20
mg/100 g& & ¢ 2 IFE Yefgler, &
3] 59 2FAHB12) 29 vlERY C F-7-3F(103.38
mg/100 g)°] 7H} =9kom ol AHQ1(B13) 3HEx}
v wate] & uf 248) o] =2 RS UE .

HEH C= t&3Q 84 Hegrles 73t g
A= A-gst AEo rEol e thE ¢
HuE s EAS UBHER JUY AEEE AN
o} 3 AMS AEF A0 BAH E 7] FlE I
A7 37 A EAR AAE SRS
B B35 3}= A Eo|th(Padayatty er al., 2003). & A%

H42 Fo S she) 710 9 wlekl ¢ Qe
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Table 8. Fatty acid composition in bee pollen (g/100 g of bee pollen)

Bee pollen
Fatty acid Korean Spain Vietnam China
Ave SD
Bl B2 B3 B4 B5 B6 B7 B8 B9 B10 Bl11 B12 B13 B14 B15
Lauric acid (C12:0) 002 001 0.03 000 001 004 ND 001 002 001 ND ND 0.07 ND 0.01 002 0.02
Myristic acid (C14:0) 003 001 0.03 005 003 0.06 0.02 001 002 0.02 0.01 0.01 0.05 0.02 0.02 003 0.02
Palmitic acid (C16:0) 1.10 143 2.02 248 1.10 1.15 241 0.89 127 090 2.44 2.34 1.13 1.70 1.02 156 0.61
Pallmitoleic acid (C16: 1) 004 001 0.01 001 001 0.09 0.02 001 0.01 0.01 0.02 0.02 0.01 0.01 0.01 002 0.02
Stearic acid (C18:0) 006 0.12 0.20 029 009 0.07 0.31 006 0.14 0.8 0.22 0.21 0.09 0.07 0.11 0.14 0.08
Oleic acid (C18: 1) 034 0.70 1.71 250 057 045 222 032 033 029 1.73 1.49 0.53 0.24 0.19 091 0.79
Linoleic acid (C18:2) 035 295 4.05 522 207 045 449 034 090 1.78 429 4.05 1.74 022 0.48 2.23 1.79
a-Linolenic acid (C18: 3n3) 1.70 1.54 2.02 277 152 1.77 256 215 227 0.65 2.23 2.31 1.08 1.79 2.08 1.90 0.5
Arachidic acid (C20:0) 002 004 0.05 006 004 0.03 007 002 009 005 0.05 0.04 0.03 0.02 0.03 004 0.02
cis-11-Eicosenoic Acid (C20:1) 0.01  0.02 0.03 004 002 001 004 001 0.01 0.02 0.03 0.03 0.04 0.01 0.01 002 001
Behenic acid (C22:0) 004 0.11 0.05 005 0.10 0.04 006 003 0.11 0.05 0.05 0.05 0.04 0.03 0.04 006 0.03
Lignoceric acid (C24:0) 002 008 0.04 004 007 002 004 003 005 0.06 0.04 0.04 0.02 0.02 0.02 004 0.02
Sums, Ratios of Fatty Acids

SFAY 297 329 4.39 568 291 3.16 539 3.8 3.88 1.76 499 497 2.48 3.62 3.30 3.73 1.13
MUFA? 040 0.75 1.78 257 061 057 230 035 042 034 1.79 1.55 0.56 0.26 0.23 097 0.80
PUFA? 205 449 6.07 799 359 222 706 249 317 243 6.52 6.36 2.82 2.01 2.56 4,12  2.10
TFAY 372 701 1024 1352 560 4.18 1223 387 521 390 11.11 10.59 4.82 4.12 4.02 694 354
PUFA: SFA 0.69 1.36 1.38 1.41 123  0.70 1.31 0.78 0.82 1.38 1.31 1.28 1.14 0.56 0.78 1.08 0.31

DSFA: total saturated fatty acids

PMUFA: total monounsaturated fatty acids
YPUFA: total polyunsaturated fatty acids
“TFA: total fatty acids

ND: Not detected

N5 lo&iE ivihe

I8
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4 opm| Ak Aol Aol HA Ee= of
nleite 2 AlE chilE o] gt 7t E Btk
= o 7P $83 A== d#A doh(Sakami and
Harrington, 1963). & AF-Z23} =] thaFet 2| of| A
A% 2 4 opu|ieAbE ZFEE 18FY] o]
Ato] I RE RE] Jom T 3 EI vl 2o

o

o FaY B TR USS FHAL,

NN SSER-TH

A HARS 2| HFo] 7k Rl &)™ hydrocarbon chain
o] carboxyl group= 7H]+= EtES 4B =4, hydr-
ocarbon chain®]| 0|52 (C=C)<| {70l w2} 23}
A At EXZSAHARO 2 LT, AL A
WollAl A= FE4 Aol =2 FRH e
AR A ey AEA Ry 22K RolE o
2o 2 ZAStc}(Verllo-rowell et al., 2016).

SHE AZ 15700 it AAE 244 £A% 2
T} Table 83+ 2t} & A2 D= A4 linoleic
acid®} o-linolenic acid7} BF d&§-Eo] gilon 1
$HFL linoleic acid 2.23 g/100 g, a-linolenic acid 1.90
g/100 ge =2 F At & 7P B2 S UESl
oh. S 4b(B1~B12) 329 A4l A4S AHE
™ linoleic acid (2.58 g/100 g), a-linolenic acid (1.96
g/100 g), palmitic acid (1.63 g/100 g), oleic acid (1.05
g/100 @) =22 o] glon, 53] Ad &% (B4)
3R] AH$- linoleic acid (5.22 g/100 g), a-linolenic
acid (2.77 g/100 g), oleic acid (2.50 g/100 g) <S.2
4 e WHE Ehisich $4BI3~BIS) 8
HO| ¥ 2A2 a-linolenic acid (1.65 g/100 g),
palmitic acid (1.28 g/100 g), linoleic acid (0.81 g/100
g), oleic acid (0.32 g/100 g) &2 2 F-F-5 o] 3o
=WAHB1~B12) Sh2ETH A5 W At o

Table 9. Proximate antibiotic of bee pollen (ug/mL)

= YERH AT

SHLo] & B3 AHMH(MUFA + PUFA)S H| w3}
A FHollA +HE Ag &8 (B4) Y FF 10.56
g/100 g0 2 71 Egkon HEW(B14) 3HEL 227
g/100 g& 2 w9 2 kS vehfleh S4Bl
~B12) 9 $44H(B13~B15) hHEo| E3pAHAb] of
g 7SR ARY] H]& (PUFA/SFA) Z7F 2.24
/100 g, 1.71 ¢/100 g &2 FUAH(B1~B12) 3H&o| &
Y4H(B13~B15) SHEETE A UEkyith

71&0 HaE Ak 3R] A 2AS =&Y 3}
F9] 2 linoleic acid (39.3%), oleic acid (24.1%), pal-
mitic acid (18.5%)9] &&Fo] 7P W2 2o 2 B Y]
o] 9lo, o 39 72 linolenic acid (31.7%),
oleic acid (24.7%), palmitic acid (17.3%) <22 &
Z3ATH(o] 5, 1997). ol £ AFAIQ Fuiit
(B1~B12) 3ho] XMAF 247 $ A5, 7]
g 29 sHEY A 242 S KA S
(Xu et al., 2009)°| 4] linolenic acid (38.7%), palmitic
acid (20%), linoleic acid (13%) €22 HIE3IHO
o, o= & AFAHY] YAt S5 (B15) 3HEQ| A
WA 24T ARSI kA SRS A4 o
< B4 Eo] wek o7t glow EEIFRAR
linoleic acid, linolenic acid, oleic acid®} Z3}x|H}FAE
2l palmitic acid7} F2 750 = FALoZ FRIE
At

SHETI (= AIHIE 2HAI0IZ E, Oxytetracycline)

AR ezl B Ao WAL sty
¥ol ofat WAl sk el o)% AR U 4
Sich. vlsteb o] ofg WAl RA WA B2
2 AN AG 225k R0z Wge) PR,
3 wzol dhat oy Lol AL8E 4 gl W

a

Bee pollen
Antibiotic Korean Spain  Vietnam  China
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 Bll1 BI12 B13 B14 B15
Oxytetracycline ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND: Not Detected
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Fig. 2. HPLC chromatograms on the detection of oxytetracycline in the blank (A), the standard solution (B) and the bee pollen extract (C~Q,
15 samples). Unknown peak x were detected in some bee pollen extracts at Rt 7.2~7.4 min. Bee pollens were extracted in methanol
containing 0.1 N HCI and eluented by Capcellpak MGII C18 column (4.6 X 150 mm ID, 3 um) at UV 280 nm.
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ojth. ¥, 345H4] HhHol| o3t WA= oxytetracycline

S0 22 FAAE Atk Aolttk. 13y 22 A
A AL FEARE Y A ZHF (Kochansky et al.,
2001; Piccini, 2001; Mutinelli, 2003) 2 WA 52 &
Ab(Eguaras et al., 2005) 5 A7} Q= Ae2 H1
%31 It} (Aronstein and Hayes, 2004).

olof] & Aol A= 3HE W FAAI2 oxytetracycline
HE A5 S F7t2 St I A2 A
< B7FetaA} stglem, I A Table 99 At &2

Aol AHEE 15719 BE SHE A=A FAA
oxytetracycline A3 &4 Z (not detected) = AT}
HPLC 2423} 3}2 A7 F 3FYA| AE<l oxytetr-
acycline®] #& o2& HPLC EAH& o|g3}o] 4
Alstgon, FEAE O 2N oxytetracycline EF§
Mo A retention time (min)©| 2F 7.4 minol| HEES
31519t (Fig 2, B). Blank A|2 TjH] E&E-8 o)A
9] oxytetracycline?] E0]42 gelstgon, it o

B 38 22 EA EEAE oxytetracycline©] HE
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7Yt HAX = peak x (F 7.2~7 48)7} BRI E]
# Zof| A oxytetracycline®] UV spectrum
| ARE d2sHH. 1 B7F A AR o
UV spectrum @ 24 ZRIE]= HE, peak x= FE24
& oxytetracycline™} F Y38 A& 0| ofdS &RIs%
o} wEba, EA4o] JPH SHE FEF HE ARAE
oxytetracycline F4A| JH-2 =72 (not detected)H
Ao = BRIt

AR THAF SR Al EFA Y A B ETIE
BalA A gom XF7HA] B BA WA
S A7t o]Ro|A ghov BEE s B
of g Al ¢FAA B3 EATE AL o7l %
2 AFolME -9 HHF O Hol AMEEL
1= A2 oxytetracycline?] HE oHE FQIstA
o 157] 3 A|B2o|A BE EHZ (not detected)E]
I oo bHAdE EelskRlTt.
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3H& (Bee pollen) 2| &/dE4 o] F53 &4

@A ek & A= 2017~20184 43
F(B1~B12) ¥ +U4H(B13~B15) 3}
714 9 Hgl C, A ofu|ieAt W RHPA
AEEAE B0t d¥EH 7HXE Hrkstah
3HE Al (B1~B15)ol| gt AR 2SS £438
A, 75, I8, S, A, gpslEe] 2447 B4
9.17%, 2.54%, 21.69%, 7.96%, 58.64% % et}
hEol F71d 2443 32 K-P-Ca-Na =22 &
xZstglon, 53] Y Y BY)AA =y &Y
Ca (305.37 mg/100 g)& 2H %1 (B13) SHZ (64.55
mg/100 g)Et} 5 o]AF &2 S et 1
213 v CY T 3 FAHBI2)oA 3"
S}Eo] 103.38 mg/100 g & 7FY =& S el
Rem AFQI(BI3)A =-E 3HE(4.24 mg/100 g)
Hr} 248 ol =2 FE UESith opn]ieAl =
4L I opm|idl 8FF Z3AZ F 18F 9 ofH|e
Aol EAstgl e, S WA B1~B12) SHE-2 proline,
arginine, glutamic acid, histidine 5¢] £o22 EXZ
shleh. A HAE 2 T4 AR linoleic acid2b

>
o nE
o

fru

i
A
=
[

E{n:

ojf &
1o ox

a-linolenic acid7} 718 @o] gh-Eo] ql%len, &4
o] FAAZ ARE-E| = oxytetracyclineS 157 SHE A
qolA BF EFEENN £ dA4e W okt A
HozHE IS kL o]of gt} EAFe=
A FUAE ShEof gt §4 2 TR 48
ghelstact.
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