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i E: BRI ORE R R R S R R L S Rk . AE LI
Bk xR ORISR EE(E . SRR . AU AT EGETT A RS . SR YRR
R 1 R A 0 o B LA A SR (90.8461.12)~(151.2540.95) mg/g 2 [0]; AU 2 1 A6 S = 190 0 i ) ik
P L e G R T AR IR 1 AL 0 R 204 (L T O AL R L SR A A S T, TR
VG 2 A 2 e AR 19 S AR (T R R P (ELE R, 4300 37,13 F135.40 mg/g IR T 40, #
P2 BTN AR K 92.537%, HRUFMLRL R 1 AR H vh e B AR AN SR (R B, UM ER LB B SR A g, 3K
T T AR B S TR R BT IR A A 4 208, RO R e 1 AN [ e ()
(5. BRI DAUMER G 0 A 4 0 e o B TR AT, LG R AR O R S R AT
AT RE R, R S M AL

K@ P AE I MR Y BRI EUERG: BRI RIS T b LR

Study on taste characteristics and cluster analysis of enzymatic hydrolysates
of Perinereies aibuhitensis with different proteases

LIU Tian-Hong'?, WANG Ying'*", LI Hong-Yan'?, JI Lei'?, JIANG Xiao-Dong'?, LI Xiao'?,
SUN Yuan-Qin'”, YU Xiao-Qing'

(1. Marine Science Research Institute of Shandong Province, Qingdao 266104, China: 2. Qingdao Municipal Engineering
Research Center of Aguatic Biological Quality Evaluation and Application, Qingdao 266104, China)

ABSTRACT: Objective To study the content, composition and taste effect of amino acids and taste nucleotides in
different enzymatic hydrolysates of Perinereies aibuhitensis. Methods Taking soy sauce powder as reference, the
taste intensity value, monosodium glutamate equivalent, principal component analysis and clustering analysis were
adopted for analysis and comprehensive evaluation. Results The total free amino acids content in the hydrolysates
of different proteases of Perinereies aibuhitensis were (90.84+1.12)-(151.25+£0.95) mg/g; the content of free amino
acids and flavor-forming amino acids in the hydrolysate of flavor protease were the highest, the monosodium
glutamate equivalent value in trypsin group was much higher than that in soy sauce powder group; amino acids in

each group contributed significantly to the taste, and the taste strength values of glutamic acid in the flavor and
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trypsin groups were close to those in the soy sauce powder group, 37.13 and 35.40 mg/g, respectively. Four principal

components were extracted, and the cumulative variance contribution rate was 92.537%, which reflected the

comprehensive information of free amino acids in the enzymolysis products well, and the comprehensive score of the

flavor protease group was the highest, which was also supported by the taste profile based on electronic tongue.

Cluster analysis was used to divide the experimental groups into four categories, which directly reflected the

differences among different enzymatic hydrolysates. Conclusion

The free amino acid quality of the products

hydrolyzed by flavourzyme and trypsin is better, and the content of delicious amino acid and taste nucleotide is

higher, which can be used to develop taste base material.

KEY WORDS: protease hydrolysates of Perinereies aibuhitensis; free amino acid; taste intensity value; principal

component analysis; electronic tongue technology

0 35l

AT B b (Perinereis aibuhitensis){GERIEARE NS, 8
RERCUE O I & e v = S 11 B et ] 25
Z AP b A K B O RUEE T, e B w0 Al
FEAMR A B, o R 1 S LA AR AT
. BEFE RN, v de AR S ey, HRAER® ., HE
i o 5 R B LAY 67.13%, DRI nT £ Sy o il S5t o e
FR 0 I D

R A A 2 B R A e R e R
Bl SAERSE SRR AT, A B SO ERE S EAR
P 0 U7 2 8 LB (free amino acids, FAAs) T It m . 0k
et RIS L AN I . U TR R
P TR <5 e P 0 S LA O 0 iy o RO, B R e
U2 B S LR G o e T A S R (R R e
FEE R TV Al 109 IE 2 A TR R
OV P im0 R A R RO R S
FeE WARIE . ASWFIE LU0 R 2 o IR, 43 SR P i
B, PrEEOEE. BEROME, ANECE, KEEA
Wi . R OISR AR, MSEHh FAAS B0 S - TTRRARRE
SR, S M IE 98 FE {f (taste active value, TAV), Bf 2 &
{equivalent umami concentration, EUC) ., T B 4 43 # ik
(principal component analysis, PCA), 58385 b i Hopb gk
Fe St T AT MER ST, BRI & W R A R R
A CF R e

1 M55 Z%

1.1 #R5iuH

JRHRE: BB (1 SR AT A&, 2k
40 °C#5 FIE1(CKID) . 50 °C=3 FIEL(CKID , B PR (AP)
RS FIRELL(NP) . KRR IR EH(FP) . B FIREZA(TR),
AMEARHPA) . FHEAFHPE). S5 & AR
A SRR Sh A T N S S

il

fif Ik X MR- R OB (LR R R . RS
SP(I e 3 & Bl 24 E A AT PR B4 |l

il e E LR [A BB =11 (), H
ATLL 0.02 mol/L HCL F# 25 50 H AFealizh 1l s
#); 5"-BETFEE(5°-adenylic acid, AMP, 3% [ 25 MLbrifEdR) . 5'-
WLH 8% (ionosine5'-monophosphate, IMP, #{i[#>98%), &1}
S Bk §E BN R K & 49 (guanosine  5’-monophosphate
disodium salt hydrate, GMP, [ =000) #3340 EE ! aF
(L F B AT PR E] ) Hofl Rl oo al, 24 F ki
A L2 D).
1.2 ESEHE

L-8900 S KLAE [ & B 00 H A 37 @B AR 23 )
LC-20A 80T 538 H AR B2 vl ) TS-5000Z B 71
FHi(H A INSENT £ 4).,

1.3 ZWHZE
1.3.1 FAAs MEFiE

B BRI A5 2L 0 S mg E T 1 mL 3% (1) =S 2
AR, EA, 8000 r/min .0 15 min, _FF#GT 0.22 pm
WS, R P E R A Zh (L PF R G,

132 Eeohdasrddm s 4 &

S RIFRE AR 0.05 g, 01 mL = H.2F R 30 min,
A3 mL FETK, M pH ErPrE, EXHE 10 mL, o
0.22 pm FEAE, ZEAHNY, 0 IMP, GMP, AMP 5.
1.3.3 TAV #o EUC it B 7%

kit s AV Euc!

1.3.4 wFF8E

FFE i fil F RS 05 2 AC TR A 2 mg/mL SR, W5E
I 1B N N A B b o N7 R i
(JCMsL): 30 mmol/L S AEH+0.3 mmol/L i £1 /88, [k Johk
MR-13, M -6, BT EEAR N 4 R, BIRRES K
Bt

1.4 ¥iEaE
R EE 3 W, 45RO B {0 o 22 R,
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{liFH SPSS 16.0 Bty 2= FbEnoEtisit i raci s i, F 5
A B A4, # M GraphPad prism 5.0 {E[ .

2 ZR55

2.1 AREIEEE~MCITEERSEEE)FAAs HRS
aE

A RS AN, e FAAs GI R & i
fEeRER", hiF 1 AT, B4R FAAs fhAS A
FREER, PEHLFI NP L5419 FAAs B £, Bk 20 fP3
WL AR S, L0 S R e A R LR L TR
B NER S ZFE S IR IR A P Sl ) S LR . FP
# FAAs Sy, SP g p S e . CKI. CKII 1Y FAAs

SRR R, HEW S N IR S R,
H S P B ARG R A2 pH RE SRR E AR RLOE T
IR S O HRE, A7 27 E WA T 002 Py I A R R
35~45 °C3H pH o 3~71 W] A 142 R A B
H o HETYD A Y IR 1R 40 CCRERS BE S0 CCIN L S0
v, PA A1 B L O IR, 5 FAAs BUAERY 52.10%,
CKI AL i, o FAAs [0 55.47%. FP L0054
M hbie i, 7 FAAs GORAY 43.65%, Meflie PA &1, &
FAAs BLEEAY 37.52%; PRRGITEEALEE AP 415 HHRAE, 5
FAAs EhAY 10.09%, TR 5 atiem, & FAAs St
15.51%. [Hi, FP AT TR S0 S S A0 0, Sefal
Wi, iy e, PR R R Y

|1 FEIEYELA P SRR AL

Table 1 Compositions of FAAs in different groups

#H FAAs St/ (mg/e) A LR TR L AR (g g) Wil LR (mg/ ) P 2, BE (/)
CKl 150.67=1.99° 31" 83.58+0.39" 58 6340 45 21.4340.06"

CKII 138.59+1.33" 29° 73.16+0.23° 57.760.32" 20.49+0,05"
AP 113.12:40.46° 30° 55 88+0.09" 45.5340.11° 11.41+0.02¢
NP 114.03+1.19° 33 54.52+0 .22 45.75+0.25° 12.45+0.04"
FP 151.2540.95" 31" 77.96+0.18" 660220217 20.56+0.03"
TR 150.07+0.65 3t 76.21+0.13" 60.65+0.15° 23.28+0.02*
PA 90 84+1 12 27 47.3340.25° 14.08+0.29" 11.46+0.04°
PE 101.51+1.16° 33 49.14+0.21° 36.4420.25¢8 13.32+0.047
sp 35.18+0.48" 23¢ 18.9540.10" 9.5720.13" 2.1540.02¢

e AP A R ] e 3 R (P<0.05),

2.2 FEILIGHESRIFER TAV 547

FAAs X 7K = Ah sk A TE B st e . wu P,
=g Sk F R S EORMRA T EECSR. &
SRR 0 ) R, R )R R
D81 P 1 al %, FP 4R R BEme & RHimms, HCh TR
FlCKI#H . SR A i 32 8 oy Aok B85 (22 B0 (serine,
Ser). Jh# fE(threonine, Thr), £ % (histidine, His), 1%
fi(glycine, Gly), Mi%Fi(proline, Pro)]. EELLZ LA %
& [ (aspartic acid, Asp). 7+ & (glutamic acid, Glu), N
fiéi(alanine, Ala). #i%LR% (lysine, Lys)]. 502 AERE[(HI
fifi(arginine, Arg) . F% i (valine, Val). 3 %% (methionine,
Met). 558 & B (isoleucine, ). 52 A (leucine, Leu)] . ¥
T % a3 Kk R 2 OE % B8 (cysteine, Cys). B8 % 8% (tyrosine,
Tyr). #<7H9 & i (phenylalanine, Phe)[#4 5 . SE0 EUALRE 54t
fief o CKIEL, Uk TR 2H M FP 2, By i 1 ) S5 ik 2
e e R EURE R R PA ST R I S
rp A, FP 4l A 0FFe 2, i ad SE s (% T R

M gt 8 5 = 2 b [ £ FET R 2 MG 588 £ o 1) i o I
w7, FP AL Ao SRR Itk v, R IR AR
# PE ZHEY 2.1 1% 05 F PRl AL M O (T i 4R Lok, TR 2155
Fr ik el B R T B iy, i T 25 B, TR 2151 FP 4]
FLATREUF 09 SRR, TT T T S SRR

e S BR AR
e SHEREL R
= A
e 7 AR

R E IR W (mg/g)

P 1 A 5 A e A 2
Fig.] Composition of taste amino acids in different
experimental groups
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SLHEEE SRR S (A O R, AR R L
TAV 13 2 FoR, TAV {EGHRAT AL e vriiat e W32 2 BT,
AR Pro #F, Hops s S BAREY TAV 00T 1 RmE . L
L kA TRk, Hib Glu, Ala SRR TTRE, SR ib S
fif JE AR AL — . CKI 1 CKIT #HAY Glu B9 TAV {fi#4 5,
Al e A e I R RE 2 —,
FHIP Gly fil His (9 TAV BET 1, @G sk A
FP fl TR 41010 Gly 9520k TAV (Al bRy, H Fp
£HAY His A9 TAV (S H PR . HA1RE bsek S kg
(+. FPEEEE, SRR AR R AT Y, sP 4l
Jo Cys By, Lyl FER S . A S P T
B T 2AT . Asp w5 ST BRSO E T F £ b
W, ik B E A R LA

H1# 3 [, Bk PE S, 40 IMP Y TAV [HI T

1, T H IMP A i i A o B i s, TR 41 FP 4L
CKII 20 AMP ., GMP &b fie Fife 7P ik o o mlon . i 9e
FeH, KA IMP S K A R AMP (8 [ U &0
FE i) L2 B A T AMP B . HEWT 50 °CH, IMP
TEN IREFE T F 7 sl 5 m (CKIL 2, #imE+ GMP
o B T RS IMP R

HEEOLF, TAV B H 8 F O P4 ™ & b % A
(S GRS, (AT e A A 2 () GO MR . AR . HER
sl Bh [l % . MAEHASHI 5510k SEufeds 15 g 45 4L i
W, B 2 7 e R B R RS AP DL AR EUC R
Jdefirit . ¥ 4 HFAIA EUC {8, CKIT &A1 TR A9 {H i
wF#ah b, ok FP#H, PE 428 B Bess, P,
CKIT 201 TR 2[5 BB i 5 vk Sl SRR 00 <€ A F
pogili T

#2 TRZWEBDSIREEE TAV E
Table 2 TAV values of flavor amino acids in different groups
wILEE HERE TR E{i CKI CKII AP FP PA PE NP TR SP

Asp SR+ 1.00 7.29 4.95 5.75 344 493 4.52 6.14 2.11
Thr B+ 2.60 2.54 2.49 1.88 2.87 1.44 1.07 1.85 2.28 0.41
Ser S/l 1.50 3.45 3.40 2.80 3.65 1.98 1.52 2.45 3.06 0.92
Glu Bl (+) 0.30 43,97 41.61 26.04 37.13 21.86 ille 29.47 35.40 41.92
Gly ) 1.30 3.59 324 242 205 242 1.76 231 2.97 0.52
Ala ffi+) 0.60 20017 19.67 16.41 15.11 11,13 9.41 14.42 16.95 2.70
Val (- 0.40 12.06 12.39 12.73 16.36 7.23 491 11.18 12.58 3497
Cys T(-) 0.02 9.40 11.32 T84 10.39 0.00 17.97 8.17 14.48 0.00
Met () 0.30 15.08 14.66 12.44 16.00 9.33 9.34 12.94 14.34 1.21

lle e (+) 0.90 4.77 4.85 4.47 6.28 2.82 1.46 4.69 4.77 1.50
Leu Wi(-) 1.90 5.02 5.06 519 6.50 331 4.41 522 5.24 1.14
Tyr (=) 2.60 1.87 1.92 1.67 1.67 1.16 1.55 1.30 2.17 0.34
Phe - 0.90 8.06 8.03 7.20 9.59 4.92 6.54 6.59 8.70 1.36
Lys R ) 0.50 42.80 40.90 22.82 41.11 22.94 26.64 24 88 46.54 4.28
His Wi+ 0.20 19.75 19.02 21.13 2231 10.52 15.02 11.69 18.26 2.97
Arg At 0.50 3140 30,00 20.04 37.58 25.03 2828 22.51 44.69 1.96
Pro ) 3.00 071 0.65 0.27 0.57 0.38 0.35 0.40 0.55 0.49

e+ AT 1B S AT Wiy 3 SR AR
# 3 TFEERIEdE S 2IREEE TAV
Table 3 TAY values of flaver nucleotides in different groups

A F{H CKl1 CKII AP Ep PA PE NP TR Sp
AMP 50.00 016 0.36 ND 0.09 ND ND 0.09 0.61 ND

IMP 25.00 363 66,00 2.06 7.24 3.32 ND 377 41.20 2.35
GMP 12,50 ND 0.10 ND 011 ND ND ND 0.14 3.02

IF: ND e R i i A ko 1
F4 TEZEHEDP EUC Eg MSG/100 g)
Table 4 EUC values in different experimental groups (g MSG/100 g)
CKI CKII AP FP PE NP TR sp

EEH i EUC 15571 2519.08 52.11 207.84 118.25 1.11 79.72 123288 227.37
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2.3 A [EISEh4A s E BB EM T 7T

N RV i - o W e 13 S EE R IR (B S K
T2 45 34RAE M 2206 2, [HT 6~19 Z R HRAr 2 1 b g
A, IR ERACEET 6, 8543 S TP AHEM AT AR,
HCTCRT 4 />R T wT LA R K 2 S 25 th 78 4 A BESS, T
PR Jr 22 5 0 7 2501 92.537%, {1 F:49: 7.463%15 1.

12
10 +
gk
£
E6r
®
4L
2F
0F
12345678910111213141516171819
1A
PH 2 SRR R
Fig.2  Gravel diagram of each eigenvalue
£5 BEESRGER
Table 5 Total variance explained
. A i R RitJras
:‘Ebk% r’. h%mﬁﬁ—%—’ N
FEOLLA 1% LLS
1 11.591 61.007 61.007
2 3.418 17.987 78.994
3 1.404 7.389 86.383
+ 1.169 6.153 92.537
5 0.869 4.575 97.111
] 0.311 1.638 98.749
7 0.214 1.128 99878
b 0.023 0.122 100.000

(y-aminoisobutyric acid, p-AiBAVE—Fh KSRTEENIEE N
SR R, AT DR R A N S B ARG AY T L R R
e, St IR AR T

Fo EarsriTER

Table 6 Principal component load matrix

AL 07370 o G 7 ol I o 7 B o A 5
Met 0,984 0.071 0,083 0.092
Phe 0,974 ~0,142 0055 0074
Ala 0.967 0.081 0.027 0.168
Thr 0.967 0.168 0.056 0.159
Ser 0.956 0.200 0 0.185
Lys 0.955 0.049 0085 -0.22
Tyr 0.931 —0.198 0172 —0.184
Leu 0,915 ~0.202 0.196 0.048
His 0.91 ~0.148 -0.005 0.006
Arg 0.879 —0.224 —0.144 0249
Val 0.876 0.172 0,021 0.316
Om 0.81 —0.04 —0.439 0.095

7-AIBA —0.599 0.575 —0.045 0.537
Cit ~0.198 0.909 0.283 0.092
Glu 0.165 0.851 0.029 0471
Pro 0.494 0.771 0,022 -0.249

Hylys ~0.10% ~0.770 0612 -0.044

PAIBA 0.509 0.239 0.798  —0.085

e I 22 S
(phosphoserine, ~ 0.561 ~0.064 0.079 0.471
PSer)

FH# 6 A1, Met, Phe. Ala, Thr. Ser. Lys. Tyr,
Leu. His /£ F 04 1 sh AT B, ¥kF 09, HE
BEAT 1Y AR TR AR, R R AL B AT A AL,
[, 55 1 R Arn 2 Rlils s R, GG FAAs
G A 55 2 TR R i citrulline, Cit) IEAR A (A
e, Hk Glu f Pro, 1T Glu Hl Pro 4517 & FEHIE,
Cit FLA7 820t nahadl, 55 2 40 A 45 Ay 5 ok B
M7 Fu4r 3 o, -2 AL T #(f-aminoisobutyric acid,
SAIBA) B % ( 5-hydroxylysine, Hylys ) 4t (1 1F 8 fop
i, PAIBA HLAT deste 10 BUARE B /s B I 490 1 g ol fed 1
i T B R G TG FE LAY L s 4 o p- S e TR

AP 3a fH0, F5OCIR AR, SR 4 35 TR,
CKI., CKII, SP N3, il HE A A HET, H Sp
SHEEREAYFIPER IS, K, TR, CKI, CKII 3 £ 1A a5,
SRR K o T AR 2, 5 3T 0T Bk — 5 R 0 2 4y
HIEHSE. FP ORI PE ¥4 F ROy —35, Hom s ffled Hil, 5
HOE MR A o bk 22 e 1 3b WA Y, B Hylys,
Cit, -AIBA. Val, Hflh FAAs BAREATATESS | FRESHF
&2 FRUIEh, Glu £k b, i H S R
FRLAr 1 R, R B IR RR AL RS R R R
24 ARSEEASEREAGESITMN

MR 4 SRR, BTk 92,537 5), M
e, BERTAT 4 4~ F iy O R IR A R SE R AY FAAs B4
K. PAFEEFRRERT 19 - FAAs 358 004G 1k, 285
PCA FRHRIE, 154 4 TR arEr G e, fmeor e
EREVEI (i, RO S 1Y FAAs S5 IR EIT, W
2 7 BUR, Wit G U R T SP A, FP g
LIRSS, HyCh TR 411 CKI 41, SP 2R
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Fig.3 PCA score map (a) and amino acid loading map (b) of different hydrolysates

#£7 TERZHEGEESHMESES
Table 7 Amino acid scores and comprehensive scores of
different experimental groups

TR 4.147 11.397 6.609 0.132 5481
sP 0,558 1.630  5.654

151 Fl I F3 F4 F HEF
CKI 4423 8472 7442 0708 5200 3
CKIl 4506  7.929 6945 0578 5101 4
AP 5129 3654 3130 0779 4288 5
FP 6459 8314 6001  -0.640 6307 1
PA 2595 5591 3575 1849 3.203 R
PE 2513 7775 4992 0683 3519 7
NP 4259 4627 3861 0790 3961 6
2
9

—0.65%  1.093

FAAs fhi 2R HE OB HELR, BELERY
PCA £ HLF0 S0 RE 1 52 ok A3 4 Lo — B, Mg s
S
25 HBTFEER

Pe 4 SR P e i) A ) S B i oA B
JOHE ) B A YRR (AR DO L, R R [
SRR A T, IR . FRR . TR (Rl S A 1
FEATEAT TTAR . SEMR BR . EERRIEINE, R, SbkEIEE
R4S WL o ) O R [ A g M R L e N R g e
fiE gk R AT (g, b CKI AY&Fei (i fe sy, Hioh
CKIL, SP #H{/M9.01), SP AGfmk{ G HAb A% R T ¥
(P<0.05); FP £ HAT8g0 00 F 5 bk, SPAHEM1.8, P<0.05), iX
Y5 BUC f5r8ral B —B. BEek ek 22 7 0] fE 25 5
A0 FAAs IS RATSE. NP HIAYTb | 5k (el (i
o, Haloh CKI# CKIL, SP ALk g T Iom s . 25k,

™ D I VG (] A S DA S0 A S8 s, A
W IRTEGE I SR, (LRI AR, F R
TP it e SRR, 2Tt el 0 — 2 L A R g
A TR 1 ARG, RN eI k™),

3 Fig5ihie

3.0 EEETH A BRI R BR

IR RS . A SRR ARG RS
SR B A AR SR CKIL AR AT SP 4, I
YOl TR 2N FP 2. K™ MR 2o A 2 il o s AL 22
ke, BT LS R A S A, ST LA AT
FIFHCY paisE LK S Sy T HA AT
PR, (HSCTF P A ™ A MR T L PR AGE .
PEE FIMIE TP DR, PR R PO s R 2 iy &
i FEARHERALAEZ, EEAERT Phe. Trp. Tyr %55
ARPEEEER, X 2 FPEE TS AR R s R R Y R
{im g e v D R MR — R AT, fELH 2 A
e P L S R R ) BN, s S A a2y 2 B
B, AT TR T B . I B ) P
S SR W TR A AR KR E PR TR
SRS TN, O Dok AR i A B AR ARG,
TR 37 . AR e JXUBR 2 Bl Y (e i e 3
FCAtet e, T HE S 0B EE USRI SAT G, (HA%ER T A R
EEOR IR m, SRR A SRR —EAE R
FEAe ], S REE AT -5 /)BT Wi oo P o i 1 Je h AL,
2 AN R b =k B VRS R IR e 2, pb el
AR A 7 4 0 XU S5 1 BG4 7 4 ST 70.47% 0
S4.77%HN R, SRR MFFRETRES T FAAs Bt
PP RL R T T IR
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Fig4 Taste profiles of different experimental groups based on electronic tongue (Remove tasteless)

32 BFEEARGEEEMBATTTT EEER
R B9VEN

& AR T R RS Z B 2R, C8TE
o b Tl ST ) 18 R AR T, £
e, BREOE AW, Pus i, B A
PUNU I 1 S S o' N SR o 31 LSS T NG [ R 2 2T
B R AR B AR A, o] PURR R T B,
WA T Ay U £ O B T M R Y AR ep e
T 5 5L Y TAV 1 BUC WSS S —2, wTRAFLEcib
ke A5 o S A A T, RS AR 0 L A o A B e ]
9 W FP HLFN TR 2 TAV M8 Gly JEaae = &
Ay TR BR3P
th Ala, Gly, Met J& 5 & py 80k 0 2 20U 4t —F.
ATIFFE A PR S B | e R A A AR P T 2
i e T 3 T P A o TR O o M
G A BG40, 19 M RO AR R 0 S R L )
R S 2OV R R 2 A BT R 4 B R B B SR R e R )
M5k B, 75 s S S AR R T SR
e, BT R TR WA S A A, R Y
TR R R 2o

4 £ i

W 11 . SR 1102 10K G 1A g g
VR, F NSRS A B,
SR AT ARV G 45 LK L TR 2 11l PO 11
W THIN FAAS §TELE, HLBEVREUEN & R 20k
BAF MR, TTITF R SRRILE.
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