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Quality Improvement of Aceptically Filled Green Tea Drink [
Yoshihiro Hisanobu, Kazuko Nakano and Shinichi Suematsu

We have already developed a new method called the separately sterilizing and aceptically
mixing method (the SSA method). In this method, after green tea infusion in acidic pH is
sterilized at the ultra high temperature of 135C and cooled, its pH is adjusted as before using
sterilized alkaline solution, and then it is aceptically filled into cans or PET bottles. In this paper,
the change of natural catechins in the green tea drink produced by the SSA method was
examined.

1. By making pH of green tea infusion acidic with an addition of vitamin C, it was possible to
prevent the decreace of natural catechins in green tea during heat sterilization.

2. Natural catechins in the green tea drink were seldom affected by changing the heat sterilizing
conditions in the SSA method.

3. Canned or PET bottled green tea drinks in which there are more natural catechins than any
commercial green tea drinks were developed by the SSA method.

Key words : green tea drink, aceptic, PET bottle, catechin, isomerization, pH, vitamin C.
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pH adjustment before sterilization (Conventional method)

%Neutral —=>Neutral —> Neutral —>Neutral =

Tea infusion->{ Mixing |-> Hea(tlgggga)ngcr ->| Filling |[>

L-Ascorbic acid sodium salt (Neutral)

pH adjustment after sterilization (SSA method)

Neutral —=> Acidic ——> Acidic —> Neutral —>Neutral =

Tea infusion—>| Mixing |- Hcazlg)g%lg;gcr ->| Mixing |->| Filling |->

L-Ascorbic acid (Acidic) Sterile alkaline solution

Fig. 1. Production method of green tea drink of which the remaining of natural catechins is high
#Neutral means from slightly acidic to neutral.

(VCNa) IAFEEMEL, EREF M)A (EY) BAGMETLENOLEMBINYHEZH
Wiz,

2. FMHBROFAR

GOCIZHTEE LA KE 1% (WIW) ZHRALT, BB LE22S 3 oML,
2004y YadFAavBAM (A% THEAL-LO%, BEHIZH20T T TARE LA (GliHR
).

3. WHEHOpHRAR

EHW10% (W/V) ZREKIZERL, 5B8REEEELTNSC OAKTAHABRK, MILEY
£ 20.255mDAYTFy 740y (BE74NVY) THELAELOL, UHT REZEELT
135C TR MIMBABE L2 b D& VT, MBARE LA VC 2 Lo pH 2@ %
Lidz.

4. MImEHE

UHT #EOMBROEEIL, Fig2loRLk5i, NERHB 2mOBERTELAT VL AR
BAEHWT, MEE—EREOA A VAR, HEHEH20CO T+ —F—NAEALT, &
BELREMIABIM L (BRagiiases) . S, P 180mm % 230mme> 7 v I KRG/ <7 F I & AR50 g
FAHEL, EZEAEETEHLT, RBOEAZH4me Lobo%, RERHEERREL PV
(H130% —M1505%) %M T, 135COEKIMERE - AFHET, UHT BB TOMBRE
FHHALL (LM RE).



<<-Cap nut, Nipple, Socket

<< 0il (135°C) or water (20°C) bath

— Stainless steel tube
S|:Outcr diameter 1.8 mm]
Inner diameter 1.2 mm

Fig.2. Apparatus for heating and cooling

5. hoxzA2 - ATFVHROERICTHWHEE

AN 724 BLU) ABRISFOCHMETER - AERFEE, 7TEF=1FJ N, N,N-VXF
VENMATIF, ZEKIMAMELREY  5#Efiksu~ by 57 (HPLC) HREZ, 77
¥ 80 (-)-FasrsrFy (-GC), (-)-z¥HFuasrsr* (-EGC), (+)-HFF~
(+C), (=)-z¥AF*>¥ (-EC), (-)-z¥¥FasFx>#L—1b (-EGCg), (-)-=¥
HFFxHL—b (“ECg) IZFEHTER - pTHEEREL AV, EBICELTIE, 77
A& TFVEP—ERHFL, 7P M) VICEREOKEMZ S OTHMRL, MILE
H A4 X045 mDBEAYE PTFE A Y T2 74 V¥ (AYTF2T740V5) CNEABL.

6. VC OEEBICHVWCHE

VC, A% ) ABISAEMZE TR - RENEE, ARKIMEMETER - HPLC HEHw
it

AZDABIIEFIAKICERLT, 2% (WIV) L 4% (WIV) A5 ) ABERHE L. B8
WCBRLTIX, VC 2—ZE&MFEL, 2% A7 WVABBRICERLI-LO%, X075 740%
TMEA8L 7.

7. hozA4Y - ArFVEOEEEEORR
FHLOHFEY L, ERAEICEROTE M= PILEME, B¥EBRACYTIVT74LY
ThEA@L7:.

8. VC OEREHOHAR
BRFHEROL4 DAY VABBHEMZ, HEBA TS 74V TMEABL.

9. W74V - AFFVHEERICHBIFD HPLC DRIBFHY

REIZ, BEUERE LC-10A YAFLDYAF L3 bua—F SCL-10A #, +— k4 >~
Txs#id SIL-10A %, # T L4 —7 1k CTO-10A (# 5 ARE 1 43C) #, BEHEEY 7
LC-10AS 2 &%, S THBHERIE SPD-10AV (MM E @ 280nm) v, 7O b3y
7 C-R4ATTF—F &I LA, #7413, EAMLTE STR-0ODS 1 ®NE4.6m, & X150mm
Z, #—FHFL130L < HEL6mm, &210mm%E Huv7z, BEHIZX, 0.1% (VIV) o7 =
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PUNESY% (VIV) @ N, N-VAFLERVAT I FEEL01% (W/V) DABBHEZ AT E
L, 7=t % B it L7:. BEREMHBRIEHRET 1m /5, AEHEARIZION &L
Pz 79V MM, NERERIC B 1% (VIV), MERKBLRARKICZSZ7VY ML,
355 #I2 B #19% (V/IV), 355 LAk B #90% (VIV), 4557#%IZ B 1% (VIV), L& B #
1% (VIV) &L7-.

10. VC ERICHBIFD HPLC DRAIEFRG

#EIZ, BREETELC-3A YAF A%, 734+ —7 Vi3 CTO-2A (47 AR : 40T)
%, ENTHBKNEIZ SPD-2A (REEE © 2420m) v, Zuv b8y s C-R1A TF—
YEMBL. AT AalE, 4435 CHEMCOSORB 5-ODS-H O M #4.6mm, & 3250mm%, A
— FH 7 AE L 4.6mm, £ X30m%E AV BEIMIZR0.2% (W/V) X% 0 ARREBHE, BEHH
WEIZERBET In 7, REEARIZS uf & L7

11. pHORESE
WBNEFRAAY =— LAB pHA—%— M-BEZHWZ., WZICERELTE, AF—7
—TRPNICHIE L2 OME L.

12. BROAERHE
B3, HABETER WEE2ES Z-1001DP BEHAWZ. WEICKELTIE, &R ENe
5COAKTHMBL, EBEIOmDN 7 AR VEHCTEBBRERD.

BREEEER

XORKRB A 75 0B LTI, BEICICHEEELSH - EY ShTwad, XD
KM #H 5 ¥ ¥k, —-EGC, +C, —-EC, —EGCg, —ECg O 5HEMNERTTHY, »§
hd HPLC :THlE - EBTX 2. LaL, RRMAFFVHIE Fig 3ITRLA XIS, Nk
REICE - THEICEBLT, TR ELZELS. ELLREEON, -C IXAR
D+C &, +EC BERBMO-EC &, #£EREMICHEEE+ L -MWRE ST IEEFRLREL
halzbis, HALCOZ7u= b/ 54 L TELZY, BESME - ERTIEMA LN NS,
KRB TIE-EGC, —EGCg, —-ECg ®3MEOKFOAZRKAMAFF HELT, E0OK
fEx@~7.

1. TlRBORERE

BEHRS N TV LERENESREICOVT, §FThTwaRAR D 75 Y HORELORE
PHBT A DI EERAE L EML, HEE LTHHRABO#ER LR LA (Table 1). 7,
RYERONEMIIHAT 2 — D5 TFRAHRBEE L E £ X, HPLC TR Lz REHE
DY -7 OERKE» SR L.

BOBOEICEEH LD, PHTEE, pHBIURRE D FF Y BICRBEEREMALATF
YEOSEHEIL, MHEBROREEAEINRL, BATFTFVRELELTEELLTW ARV LIZE
3, FIT, RRELAREE ST TELL L, MHERORFHIIZIZEA LREEVPHFEL LR
WOIZK L, TGS TIZIEZERSOREEIFELZ.

ZOER, MABBEPEFEOBBICIARARD FF v EOMIL - BERICIZELEZLON
— W TH LA, WEMPSIBEBHICIPDZBEEH I, HHRMIZERIL - EEEH DI
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Isomeric reaction
(Mainly epimerization)
|

Natural catechins ——————1——> Corresponding isomer

I
Heating at slightly acidic~neutral | |
Warming at basic |
I

(-)-Epigallocatechin (-EGC) ——> (-)-Gallocatechin (-GC)

(+)-Catechin (+C) E> (+)-Epicatechin (+EC)
(-)-Epicatechin (-EC) — 1> (-)-Catechin (-C)

I
(-)-Epigallocatechin gallate (—EGCg)-:—?(—)-GaIlocatcchin gallate (-GCg)
(-)-Epicatechin gallate (-ECg) —> (-)-Catechin gallate (-Cg)

Fig. 3. Change of natural catechins in green tea drink

Table 1. Analytical result of catechins in commercial green tea drinks

S ] St Catechins Vitamin C

ample ’ orage (mg/100m¢) itamin

No. Container  Content Corsomith) mg/ (mg/100m¢) pH

Natural [somer Total

1 PET 500mf 4 25.1 19.7 44.8 32.7 5.68
% PET 500mé 6 16.8 18.1 34.9 28.8 6.25
3 Steel 340 g 4 20.0 22.7 42.7 275 5.63
4 Steel 340 g 4 18.8 20.4 39.2 63.3 5.87
& Steel 190 g 4 35.3 35.3 70.6 14.9 5.65

Average of commercial products 4.4 23.2 23.2 46.4 33.5 5.79

Green tea infusion 43.8 1.4 45.2 2.7 5.65

VC AEmahTwab, HlGmTIE VC ORINELZS WENIS, EMEOERRELZwILhb,
KRR 57 F VEORMCBUSICH LT, VCFEMOBHRIZIILAEEDOR LW LIZRS.
FEHEE LTI, TRGICHEREATWS VC 25, L-TAILVE VB () Tidkl, RLE
BEEo ZOF M) AETHE L-TAINEVEF P s (bR 122, o0
EL-TAINVEVEEpHMEA (W) ORBRNCHLEEZL.
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2. VC RiozR

B E O RS IS LT, VC i L 2MfzhRE2F<s7-012, HiHAFHZ VC
F 7212 VCNa #10, 20, 40mg/100m %@L, #AQ#|eFETI21C, 457Mmek (FlE=4)
Lizob, EHICHHLT, mEplz i I KRY ) 55V EORTFEEZ KDL (Fig.4).

EMBEDLE b, VC2HRML-ABOBRERIIE 22D LT, VCNa i L7
REOBRERIE, DTFhTFoMlL 2 A% ED.

T/, HRGOFHETHS VC &35mg/100ml, KKREH 7 F  HRFEREH50%E, VC &
& LT35mg,/100mé¢> VCNa %N LA ROREFRD, BR—HLTwaIlihrs, HilaGD
KRB 7% VEOELZ, REFOZELIDD, MARBEFOLZIFELFERLEIONS.
Thbb, CORFIE VC & VCNa OFEVWEWVWI LG, HPOBETEL-LH IS, i
FoTELZpHDOEBNKEVWEE L. H7F v EORMURISEABRTREL:Y &5
D, pHICKE SN THEY, Fig. 1 TRLALH I, HEEM~PHER TS 2 & RECKIEH
HELDIIH LT, BBERTIHIEIEALRIGIGET T, KRBOFRLL LT,

3. NMEMBFRFOpHORE

B THLEMLZY, FHEOLDIC, VCOL) ERTEREFLGWI VB 72>
B rY s HCCTHEABROpHZMEL, PET 52 ME LA135C, 128 (FlE=4) ©
UHT ik, misxBELZ121C, 4% (Ffis4) OMBABREEZ, BRSB|BTEML L
(Fig.5).

AT, ARBICBVLTLRARE S 7F Xy EORFEIL, pHIZEZEEATSEY, pHAK
S BBIFERERIIELCRY, pHAUTIC 25 LBFEFEVIRET, BlidRELrol L
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Dosage of vitamin C (mg/100m@)

Fig.4. Effect of vitamin C on remaining of natural catechins in green tea drink

, Addition of L-ascorbic acid.
= === Addition of sodium ascorbate.
* pH of sample after sterilization.
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Remaining of natural catechins (%)

Fig.5. Effect of pH at heat processing on remaining of natural catechins in green tea drink

—— , Heating at 121C for 4 minutes.
= ===, Heating at 135C for 12 seconds.
%, pH range of commercial green tea drinks.

FRDIZ. COFERNSL, KEREATFF EHOBMLREEE, VC 2 VCNa OFoB{Linl/E
HETEMBORIETHY, pHEMARE - BHICL-> TOAERINLKETHSL Z LHH
WARATE:, Tabh, RECHMZAEL T, pHEBEMICLZWVWERY, MAREHOX
REATX VEORD, FICEMERBCIENTERWEZZON S,

T, RARBA T Y HOREERZEOLHELLT, Fg. 1R L L1, SSA itk
AEBRENARBHOREFEEZEZ .

4. UNILMEREREBICLDHTRBTZOBER

SSA I 2B RN ORER EERET 2125725 T, ATV L ABERHVLBE
BFETIR, KREFN 2L vwoT, REEZ150g L3501, LMLV IREEES
HAWT UHT REZHBALTAL. HFEL LT, AHOELZH 4mE LEbDiIc20nT,
HTST BEICL AL MV MEETMAT A LT, ACRBELERURKR S 73 > HORMILK
i (RISEE) 2BHATELLEL27:. 72, ROk - HHHE (Fig.6) 2Ahs L, HE
BIXBMABFEL L PV METKELELRD, BRAMEISLZVWITREEXH 12D T, VC 2iFML
TpHAMEZLE —OHHMEAEIIOWT, #MEFEL L ML METMEARE LT, KRR 5
¥ HEOE0EEF/ (Fig.7).
pHOBWERTORAE A 7 F VHOBRFRICIIITI LA EED R L, VC OFMED L2,
FRRERMETOEOICELE L 2EMICH 7.

LAL, BEVOREOHENTHLI EMb, LMV METMARRBELTH, BTHWBET
DORARYA 7 F Y HORMALICORBOBRIEL ZZ, DEORRIZL bV M ETHAR
BL7.
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Heat exchanger Retort
(at 135°C for 40 seconds) (at 135°C for 90 seconds)
(Fo=15) (Fo=15)

(-1 O R N s s o i ol ik s A
1355555:l'¢:,;:

Start of sterilization Start, of cpolin,

100

50

Temperature (°C)

Time (minute)

Fig.B. Trace of sample temperature from heating to cooling

, Atmosphere.
- ===, Sample.

100

90

80

70

60

Remaining of natural catechins (%)

Fig.7. Comparison of heat exchanger method and retort method in remaining of natural
catechins in green tea drink

, Retort method.
..... Heat exchanger method.

* Dosage of L-ascorbic acid (mg/100mf).
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5. MBBRERAEICKDIEAREN T+ VHOEN

FREFTOERNSHMT AL, FEKE, T4bLLpHI BB~ PHEARTNABREL TF
BEEMAKE A WET S L, pHOMBABREERE - BMADTMCEBHL TS, RAEATF
BORMAICKETAZLIEPETH ), MARERECHMEFAELTLHCILEITERZ .
FIC, pHZEM L L2oRETMEABE LnH%, EENICTVA)ERTpHEZRET SSA &
TEBENEREARE L LEEL, VC Z2HMLAHHAR£135CO L MV METIEE
BLT, pHRMARANHOELEEHA L (Fig.8).

SSA EOH4E, VC RMBOMINC X > TpHMMEL 25 &3, RAEA 7 F VEHOBRFER
LB AY, VC %240mg/100m LA EFINT A2 L2k Y, pHIZ4 BT &2 D, BRAFFIZ0%LL
FERRLE. F7:, SSA EETIIMABEREM%2135T - 500 (Ffi=60) &, YR ES
Th, RERICHGZAHBILLRL, MARBEHIKES RE oL LTH, REBATF Y
BOEH - FEADNRT Y AR, BEALELLEZWEEZbNA. T4abb, FARERTIIAEKIC
DWTHRE L7225, SIXDEIZT T2 TF4—LINI T4 —TEBRAFNEVRLD, B4k
EFEOTHTF VEDOBBICEL# AL A5, SSA ETRET L L, MARBERMGCEESL
BIENRL, ATFVEOMBICIZLALEMD VDT, BAEMICENELIICWEERD
ha (COBAE, 3REOBRRE - RRABIUVERRNS UV ATLLES).

6. fEFKiEL SSA EDOHE
BREEBBES, ITIIMBARBFTLREZ I ab—2ary LT, RAMITF UV BHOZEEHAX
TMERTHY, SSA EOEANLET—s3@BoNEELONL. LIL, SSA ETIE, Mk

(0] o
[ ] o

(o))
o

Remaining of natural catechins (%)

NS
o

Fig. 8. Effect of heating time at 135°C on remaining of natural catechins in green tea drink

@, 1.0 miniute (Fo=4). M, 1.5 miniutes (Fo=15).
A, 5.0 miniutes (Fo=60).

* Dosage of L-ascorbic acid (mg/100mé).
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RERICT VAV BEREFEMLCpHERET 2LELNHD, TVh) o dpHOEEIIL-
TRABA T X BT 2N S L. 22T, REEBORREY 75V EOLE(LER
RBHHIZ, FIg. ISR LA FET, fERiEL SSA HoRHZFEL, Boh-RAe+8EE
BORGE LT, MAMEEEIRKAR Y 75 VBORELEE KD (Fig10).
PEREDRFRIIFA9~53% L KD LT, SSA #ETIZ#H92~93% L 2% &<, Figll
IZRL7 HPLC o2z ux b 754056345 L9512, BEEOEREBRZLT»THo7k. £,
Fig1W0EDO#E, S A L 912, VC BXU VCNa OiFmBEMOEIT NS o7z 2720, E#k
#TIE VC - VCNa EifME £ » &, VCNa OFEMEAEZ 2 (3 EBRAEENDTMNIEKL %2 A4
MERDLE. KERELTIE, MABRBEEOpHA® VCNa #MEOMINICE Y, bFHicE L
LAZLENFERLEEZEZOGNALDT, ERBEOMBRBEEORFFEORELZILALT, pHED
MR % #~<7- (Fig108).

pHA5.35~5.64L b hETHoTH, HRETIIRFENIRESEATHILERDL.
ZNICH LT SSA Tk, MBREEICT VA BEREHACT, pHEREEEORIED
HTH, BERRIZTAILIZRL, MEARBERORGFRETMFT LI LERDL.

7. ZIVAVBEDRE - RESE

RIRBCEHSRINT 270 A ) E LTREHES—MRHTHLI L0 56, 10%2EEKEHR (EEHE
) #HWA, WHEBEE LTI, UHT BRESHBEREZ EE 2 6N 505, ERSHICIZHMM
RELALL MV METEORZDDL, ABREXBEELTHRE7A VI THABELLDLD
(Fig12) =Hw/-.

F7, EUANEFEHRCMBARETAZLICLY, MBASBT LI LR RETELY, K

Green tea infusion

Addition of sodium ascorbate | Addition of L-ascorbic acid

mm

Vacuum pack

iiCorresponding to plate heauﬂ
in production line

il
'
i

[Strtzation]

at 135°C for
90 seconds

up to 30°C

nventional method Adjusting pH by addition of sterile
sodium bicarbonate solution

SSA method

Fig.8. Procedure of sample preparation
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Relation between pH and
remaining of natural catechins

= m' in conventional method
i Q
& =5 ' :
® 100Egw---
w - O
= S e
= Cg g:.n
2
5] 8 0 _I—_—_'—I_.l_ aaras
[~} *
: 2
= 2
[ (To]
5 60| - -
= SRR
°
RS B
R
E ol R
Q = A =
& 0

20 40 80
Dosage of vitamin C (mg/100m)

Fig.10. Remaining of natural catechins in green tea drink immediately after heat processing

@ . SSA method. B . Conventional method.
* pH of sample.

"
o 0
&
s
@]
Before heat processing & " ,Isomer.
pH=5.65 2
s 18 |8 s
| 5]
J_ A\ I 1 Al iLL.nAL'AH—_Lh
L 1 1 1 I 1
Conventional method
pH=5.55
‘J__A A Rz 1 o | Al 1.1“ i Lh
e 1 1 = I I
SSA method
pH=5.55
IJ_/“I _L..A_..L_l_ I A-f&la_.a_—_ll_l-l—l
0 10 20 30 40 50

Retention time (minute)

Fig.11. HPLC chromatogram of green tea drink before and after heat processing
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Purified water->| Dissolution [« Sodium bicarbonate,10% (w/v)

¥

Filtration | Elimination of insoluble materials

> Filling

R

Sealing | Vacuum pack

........................... S s

i| Heat Bacteria elimination

Retort ! o
|| exchanger | | by filtration (at 135°C for 90 seconds) i Sterilization
#- Treat aseptically
Opimng u:m actual producti0;|
| Mixing Mixing Mixing |! pH adjustment

Fig.12. Sterilization of alkaline solution

5L HB LI, BRELTOEEOHBEMRY 7 - @2iE85% - ORICHEE - OpHAXHER
BEy v o VUELLS, 12, ABRETCLOEYOERY v 7 - @585 - ORE 84 -
@pHABLHERRAEG Y Y 7 VLEL LY, BMOICIKENLL, MARL LA X4 VITH
LTwaEEZONS, ARBTERLL MV MED LIS, MAKE L -FHREEEERY,
BMET7Y b4 AR TREL, EREOCHATAHEEHAVDE, BHTROFMICOpHRAE
HEEHEGy v 7 %R BT AT, SSA BToORENTEEL S, £2C, EFHFROLV b
U REE ABREEOEARET 272012, VC #£40mg./ 100me3M LR 2 L bV ME
THABREL, LEL-EEENCRHOpHEZMEL T, EHORMEEZRD (Table 2).

EEBENEL MV MESAEAAREETUAELTY, EEORMBICENFRBOLR R o7
ZEhn, EERKOSRE  BEAEELTE, WThoEZHAWTHLRETELLEILN
5.

8. VC FINBEEETIMBORR

LMV MNETE-EWRRAHVT, SSA v BELREL-AROpHEMAELT, VCIF
it e EERMEOMGEZ RO (Fig13).

VC o3 2 EERMBEOEF M ERD S &, HMEFHRE0.9993L &<, VC DiFnik
CEoTEMTAEERIIBHTEAZ LERADE, 2L, Fig130#HEREEARBRTOKRT
B0, MHHEE - XEOHEL LPRZVIARRNOMLET 20T, RETLIHRMZIL ST
fHxROETLEND L.
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Table 2. Comparison of heat sterilization and bacteria elimination by filtlation of sodium bicarbonate

solution
Additive Immediately after ~ After pH  Dosage of sodium  After heat processing
(Method of heat processing adjustment bicarbonate content of vitamin C
sterilization) pH pH (mg/100m¢) (mg/100mé)
Sodium ascorbate
g 537 - = 36.5
(Heat sterilization)
L-ascorbic acid
(Bacteria elimination 4.00 5.37 19.2 36.2
by filtlation)
L-ascorbic acid
4.00 5.37 19.1 36.4

(Heat sterilization)

)

o ; | ] | )
S 80F yzorgoootaEsx
S . (Correlation coefficient = 0.9993)

o] 1 ' ' i

g 201 bododo | s isatie 363«
3

Al on

|- [ET7] O S S —

=

2 '.

"‘5' ‘

% 0 _5.6 5«

b4 1 ] 1 | 1
= 0 10 20 40 80

Dosage of L-ascorbic acid (mg/100m2)

Fig.13. Dosage of sodium bicarbonate required for pH adjustment of the green tea drinks
added L-ascorbic acid at some level

* pH of sample before addition of sodium bicarbonate.

= #

pH Z MM & LRETHAMRE LnHsk, BREMICT VA ) EHRTpHZTOMEICRK LER
TS5, SHREE (SSA ) TAHSNASKEZRETIHEG2EEL, BRBLURE
TH2Y3I2L—Yar LT, MEAKEPORRES T3 Y ROELERNIL.

1. pHZ L-7TAINVEYBTHHELT A LT, MBRETORREY 7 F X HOBI
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ST EATRE,

2. SSA BT, MARERHEZEELTH, KRB FF VEICHBL5 25 LIdRL,
h BFARONT Y ALBhDZ L3 hd ot

3. BAETHRENT V22 2 A8 AEKE L DY, RERMAFF UV HOBRERIEL, K
REATRVE (RREGR) 72— 8 ORGHEZERALLBGOBRESTEEE Lo,
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