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Summary

In order to produce clear and favorable citrus wine from Citrus unshiu produced
in Cheju island, chemical, microbiological and enzymatic properties during
fermentation were investigated.

Pressed juice passed below 20mesh and peel of Citrus unshiu were 55.9%
and 25.6%. Mandarin orange as the fermentation source consisted of 8.85%
total sugar, 1.43% total acid and 0.056% volatile acid, respectively.

Pressed juice was adjusted to 24°Brix with adding cane sugar, and was
fermented at 20°C for one month. Saccharomyces cerevisize IAM 4274 was selected
as a starter through fermentation test, chemical analysis of citrus wine, and
panel test. Principal fermentation proceeded for one week, suspended solids
began to precipitate slowly after that. After fermentation, clear citrus wine
consisted of about 8 Brix residual sugar, 14.3~15.4% ethanol, 0.78~1.11%
total acid, 0.05~0.07% methanol, and 2.25~3.29% extract, respectively. The
color, flavor and taste of citrus wine were favorable to drink by the evaluation
of panel test.

The citrus wine treated with fungal enzymes which was derived from Aspergillus
niger CCM-4 became to clear much sooner, and could be filtered much more
rapidly than the untreated one.

In aging of the fine spirits distilled from citrus wine, a high temperature (45C)
and pH 4. 1 were effective on color extraction by dipping oak chips. Citrus brandy

is well-balanced in flavor and appearance by aging for 6 months.
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Figure 1. Origin and interrelationship of citrus by-products.
(Hendrickson and Kesterson, 1965)
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BEEREE AT MR (LPR 4SS Table 104 B vlel Zof. LS E o)
8.85%2 4 REH Bitol LE HEo] FeorstAl ¢kt Table 2614 2= 8he} Zho]
B gol 1.43%2 iy w2 %2 e el BEEgitI 7.0602 ARASR T
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Tabel 1. Chemical composition of Citrus unshiu

: - - e T
; Moisture 89.94 % ?
i Total sugar 8.85 |
: Reducing sugar 2.85
Crude fiber 0.51
i Crude protein 0.91 !
| Crude fat 0.08
| ash 0.26 '
1 ,:

Pectin {juice) 0. 31

Table 2. Physical and chemical properties of Citrus unshiu as a fermentation

source
Whole fruits 100 %

‘: Peel refuse 25.6%
Peeled fruit 74.4%
Pressed juice 55.9%

pH 3.1

. Total soluble solid ( Brix) 10.1
Total acid (as citrus acid) 1.43%
Volatile acid tas acetic acid) 0. 056 %

Brix/acid
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BEE7E Adold $eivt s Wk ob e} Byt o] Wol A7) wj Eoll g S 22 o]4to
B HEFRS T = Aol vl s gl

il

Citrus fruit

Extractor
'
Juice
{

Sugar — 5 Fermentor —e— Yeast culture

¢

Principal fermentationiat 20C, for a week)

l

Siphoned
After fermentation(at 20C or room temperature,
I for a month)

. v
Aging tank 1
Pot still
v
Wine Oak barrel
13
Blending
+
Brandy

Figure 2. Flow sheet for manufacture of citrus wine and brandy
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vERE L Sl RN A Histe E RV Wmet o MERE VL 25°
Brixo| Aol A= Bl S B o 2 B o) A B S HES MmEre B 2 E &F
HERE dol 3 n EEgel FIAE A 23 B R A2 et wabA A
SRS & BEd AT Mo AL 22~24"Brix® eld.

35T

30+

Total soluble solid( Brix)

Lo =

5 1 1 | 1 J

4 8 12 16 20
Ethanol (%)

Figure 3. Correlation between Brix of juice before fermentation and ethanol
in juice after fermentation{Saccharomyces cerevisiae ATCC 42940)

20 F 2] BeRpol o3 BEREIERER S ¢ BR KB HHiGEsEo] B S HE s
T EFEHKR T Table 304 = uho} ot 87 £ & BESTES 8~10Brix
29 ethanolZ &2 13%H = o}, EHBE 7L (BRMEE v]3] 47 Hojal e
BEHRIE 7} 5 7] ol 2ol deond Z ez Hlrs]= BRrrt 2 Folt o BT HHE
BE RS AU BEENHER R KERS BRSO J 3 mEEBR S 93
et
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Table 3. Fermentation test on selected yeast®

Residual Ethanol Clarity

Strain sugar pH concent- 660nm

( Brix) ration (%) (0.D.)

Saccharomyces cerevisiae  [AN 4274 8.3 3.4 12.8 0.062

Succhuromyces cerevisiwe AN 4512 8.2 3.4 11.8 0. 051

; Succharomyees cerevisiue [F() 0243 8.0 3.2 12. 8 0. 062

Saccharomyces cerevisiae  IFQ 7056 8.4 3.5 13. 4 0. 066

Saccharomyces cerevisive A TCC 42940 8.1 3.2 13.2 0. 060

Sacchuromyces wvarum 1FQ 1167 8.3 3.0 13.5 0. 049
|

U Torulopsis colliculosa TAN 4426 10.7 3.5 11.0 0. 065

* Initial sugar concentration and pH Citrus unshiu juice was 24°Brix and pH 5.0.
Fermentation was carried out at 30C for 10 days.

FRUER 7L fRaE o] vl = HEE dotrr] Hdsld 1) #EY HiIKS B &
AR BERA 7S HiE 2) RIRF At sl it RS A SHE FiE 3) MR
= 2v) MRSt EAISlE Ak 4) TS MRS HEBERIEHSE Bl He
E sto] BRI Z ol sES E o] BIRS M 453 Figure 4ol 4 2= wpo} 7o},
it 50%2 M 7 (REEEEA oA = # 2080 TEREs Bus=o
vjgte] F92 RS EA AU HE £ HwE EHE 4SS BEN
Y RS d5S 3 4 Adch olv HEF SH S At Aol Mk
ol BEftel £F WEE T or o
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Figure 4. Changes of total sugar during fermentation.
Fermentation was carried out at 7¢ with Saccharomyces cerevisia 42940.

Fermentation medium was prepared with blending peeled citrus fruits ("),

100% juice (A), 50% juice diluted with tap water( @ ). and 50% juice
treated with fungal enzyme (), respectively,

RimMRECl 729+ EMEpk o) LR =)=l vl MBHEE S 20CE 3= 2 $ol
+© Figure 5ol 4 2= wo} zho] Miff7} § 23] doivt EMErtAR ol —BH = 4GS
Aot #EE ROl Sibol uhE 7 Witk o] MEEEOI el FMLSI Gl o) NG ESREREES A
RER BPAEREE A S dol = BEIR ol Hol A m s g Eol o1& &
EREERO] v 3] BRI o] WA & o 4 ATt BEEEZEL 8~9%E HEEHMS
tEdtviete Ao &t o LMEHARS §3to MES #(krl 2x o}
ol& BEEEZL AT -5 ol THE Ae S BMREo 2 Ao FfA=A 3}
t Aoz fEEeh wela oA kol 4] BHIL R (B%T-T) & MuFslAl & A%
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Figure 5. Changes of total sugar during fermentation.
Fermentation was carried out at 20'c with Saccharomyces cerevisiae 1AM
4274 (m), Saccharomyces cerevisiae IFO 0243 (A), Saccharomyces
cerevisiae [FO 7056 (A), Saccharomyces cerevisice ATCC 42940 (0),

Saccharomyces uvarum IFO 1167 ((), and wild yeast(® ).

3. A REM UHM BMEEIE HR

HH&RIE BUEol ol A BEFREE ) e 2R E a3 R Table 49} 2ol BHE
B3I HRES BHEE ve) e BHAAE 4 & AN FRE HEEKAE
pecting; ABEFR 1t oh 2t o 2] FEERS] Ko MEEE S SH I oo o] BREL
it ol Bt A= #AHEE, pentosans F E5 FWH-S FMAIZI 22 A HiGHE
< ol= BEEREMO o8 FiEflk A7 + dv Aoz HErHdl
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Table 4. Chemical analysis of citrus wine with treated and untreated pectic

enzyme
R . _
U Citrus wi 1 Ethanol Acidity®* Extract Methanol Clarity Reducing
[ -itrus wine P (%) (%) (o) (%) 660nm(0.D. ) sugar(% )"
'Enzyme-treated 3.9 13.5 111 417 0.05  0.017 1.22

|
| Untreated 3.8 14.3 0.96 3. 12 0.04 0.052 0.55

* Total acidity is expressed as citrus acid.
** Residual reducing sugar is expressed as ¢/100=f after fermentation.

BER & BELS MHGE T 208l oI 9 ERstod 2o} B S IR 3o HEE
< BifFgol = RET KE AT MBSl ol A48 #iITE UG =9 REE
<= BEREIEE O B3] of$ xokch. Californiacll Al A& 5l= orangeBBREE ) Bl ol
AAM = FHEE A3 0. 1% BFFiET (pectinol-o0) =& o)o Aehs}= pectin 4
MRS R 2oz 42z Aot (Reed, 1975).

Pecting & o] ¥-& RRBH BHEEILE 3l 7% pectin esterasedl] 2 3] pectiny
2 % ¥ methyl”] 7} MK % = o] methanol&&ol M= 4 o) Table 40l 4

= vhob zho] iiHEENA ER) ¢l

MRSl MEEIEY HGEE BBAoE A #(Lsls 227 dsdch o9 e
BERAR L L5 27t BH o8 ololve Aoz #Es s ek 1) #57 amino
acid®] ol ]3] melanoidine] £ 3l maillard K& =} 2) Ry == IEREERY
B2 2 phenol {b&4pel BELE WEEHEES £H3l= dF2oz dax Act(Reed,
1975).

4, HWE X MHREZEES (LBS A

1) #%E2 {L2D R
B EBE A2 A) SBIRY BHR S S starter® 8l MEF 25 BBFEAIZ] § gl A
HHGE S (LB 5HTS RHEd 42 = Table 504 3= slo} e}, B#sl Tt of &
BEESES 8.0~9. 0%, ethanol& &L 14.3~15. 4% —HAY BEWES

¢
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ethanoli# 7} 13% H = ldl vlsled dEFEo) wol MEREE 51 A izt HIG
B BTl M7 ¢le A2 HErch @MEE-S Tx 9 Campbell Early 0.029
(9/100m¢) ol ®| 3} ol MG 7} cht Alotg =74 & e Bolo, ol [kt
ol 2 A3l AT fightol RES = Zolat A7) Extractg&ol o7k AL
AL HGE7 ka g Stg =77 o BRoZ Y 222 2o, Methanol®
B 0.05%F =t #iEilEc RIRC 2 FEstgod, HEitd o3 BHE=E o$
& %s s

ofi

Table 5. Physwal and chemical propertles of citrus wine

RS — |

 Spedifie Entham %szdum Reducing Tot 1l Volat I@ Extr act VMathana! Clarity ;
Strain® concent-  sugar  sugar  acid acd (o pH 660nm
grasity raticn! et { Brind (%) () %) o o (0.D. |
1 0. 992 4.3 8.6 0.24 1. 11 0.022 2. 86 0.07 3.1 0.04 ]
2 0. 990 15.0 8.5 0.24 0.78 0.023 2.43 0.05 3.7 0.05
3 .98 14.8 8. 4 0.35 0. 84 G. 617 .25 0.05 3.2 0.08 :
4 0.988  15.6 8.2 0.24 0. 87 0. 621 2.59 0.05 3.3 0.09 ‘
5 0.990 146 8.0 0.18  0.83 0.015 329 0.06 3.2 0. 04 i
6 0.992 15. 4 9.0 0. ?Q 1 06 0. 039 5.65 )9 3.6 0.11

* Strain 1, 2, 3, 4, 5 and 6 were treated with Saccharomyces cerevisia JAM 4274,
Sacchromyces cerevisiae IAM 0243, Saccharomyces cerevisiae IFO 7056, Saccharomyces
cerevisiae ATCC 42940, Saccharomyces uvarum IFO 1167 and Wild yeast was isolated
from Cheju Citrus unshiu as a starter in citrus wine, respectively.

HiGIE T 2 ¥5-3 HPLColl ol 3] 473t #5 R Figure 60l 4] B vjo} 7o) B s+
¥Eo] M+ T2 fructoseZ A HiMER 2 Ring Aelo £E3= Aoz ¥l

77t o] BREREEEE A ot o] IRIMEEHIF 2§ BEEAI S o) HHEE S oS F
g S el e mhgE 2 2 Table 6ol A B uho} 2o}l HEERE &%
e E HIBEZ A F3 Holgle) o) Fel 4] Saccharomyces cerevisiae IMA
42747t BRERERE R A BRI =3 2 Bk S RS Ao BREE
£ ¥ HEE7E HEE =3 A= 9 FHEE mEAZ 5+ Ao
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Figure 6. Carbohydrate compostions of citrus wine.
Charomatographic conditions : —-Bondapark C18 column at 18°

C:.mobile phase, acetonitrile (80%);flow, 1.0m/min. :pressure, 1000
psi. ;injection volume, 5 ulL.
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Table 6. Panel test of citrus wine produced by different yeast strains

Color Fla\ or Taste

Strain* , Standard Standard ~ Standard

‘ Average dewatlon Average de\ 1a1101\ Average de\ 1at10n
1 4. 46 0. 06 3.50 1.06 3. 46 0.91
2 3.27 0.88 2.96 0.95 3.41 0.96
3 2.73 0.83 2.96 0.85 3.41 0.96
4 2.05 0.95 3.00 0.82 3.00 0.98
;5 2.77 0. 81 2.96 1.13 3.09 0.81
| 6 2.96 1.00 3.00 0.93 3. 64 1.18
7X* 4.05 1.05 3.41 1. 05 2.86 0.77

* The number of strain in table 6 are as same as the name of strains described in
table 5.

** The number 7 is citrus wine which is treated with hydrelase enzrme by using the
number 4 strain.

RMNER-S HRRSEEA 7] 5 BEEREAES DB of S o) Witk starter2 4] fFHF

7 §-oll = gloll 2lol A EFH Y. ol = extractZ ol ol & FEEBERFO B3 =1 ESEE
ZEe] ¥oF Aok maskingdlF= &d wFo 2 ylrslcl

2) #%EZRE (fine spirit) o (LB S AR

HGE B RE S el AT 59 AT dtEst SR 9 BRAUE =
BGR7E QL7 k MG BRI O (LSS MR o] BB Mol 2 el 3l e Ao
2 fiETEl o] ol & #ETY &R+ Table 73 2o} HHRES BRAEM (pot stil) &
oh AMIEE AR oo LEY EHREQ 60v/v%Z #End of -3 otrst g s
< X 52| Campbell Early 0.029(¢9/100mf) 2.t} ch4 %k pHE 3. 50 u]s)
ok7k ¢l Methanol& &2 Campbell Early il 0. 14%ol v] 8] A¢lo o alde-
hyde, fusel oil, ester® =& z-& el (ZFE %, 1976).
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Talbe 7. Chemical components of citrus wine fine spirit*

Specific gravity 0.916
| pH 2.70
Total acid (¢, 100m) 0. 045
Methanol(¢,/100m¢) 0. 136
Aldehyde (mg./100m') 4.07
Fusel oil(¢/100L) 18.35
i Ester{mg, 1005 27.03 J

* Fine spirit was adjusted to ethanol as 60v/v%.

5. KBEH BpL
1) ZFRE] Mol 0jXiz B wE
S Fefsted MBAIZI A T Bl 3 MR FHE L HEY B
+ Table 8ol A9} Zo] iR 7l &4 4% MM o] 45 2h)T-o BFBHE M
St M-S R ek =3 SRR BIEY EHAES BT AXB i 2 e
elAA e ez vk aed Uy HiR Sl ethanolo] HEEE $eis}

sl2= 45Cell A 6704 #hies B AR 29k

Table 8. Effect of temperature on fine spirit aging (absorbance at 550nm)

Moﬁths
" Ethanot(iv/ve%)  Temperature(C) o
1 2 3 4 5 6

I 60 15 0.03 0. 04 0.05 0.08 0.10 0. 11
| 60 30 0.11 0.12 0.13 0.15 0.15 0.16
|
’ 60 45 0.14 0.15 0.18 0.23 0.32 0,34

43 30 0.09 0.10 0.10 0.11 0.12 0.12

43 45 0.14 0.17 0.21 0.25 0. 30 0.33

2) #FBBES Mol O|X= pHe| HE
AuES pHe 2.7013127 o] & pH 3.5, 4.1, 5 12 #@aisted 7 04 S ik
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3t EAR S obS BAAI 7] A K] B RS BIES & Table 9ol A8l 7Ho]
WMAE7E SkE wloll= aFKe B HEZ AR s o 45Co A= pH 4. 1614
R FL HEE JebY

Table 9. Effect of pH on fine spirit aging (absorbance at 550nm)

7 \Ionths

Temperature(C) pH o
1 2 3 4 5 6
30 4.1 0.10 0.11 0.13 0.14 0.15 0.16
30 5.1 0.09 0.12 0.14 0.16 0.16 0.17
45 2.7 0,16 0.18 0.20 0.29 0.32 0.34
45 3.5 0.14 0.17 0.24 0.31 0. 34 0. 40
45 4.1 0.19 0.34 0.43 0. 52 0.60 0.63
1 5.1

0.18 0. 24 0.32 0.32 0.45 0.50

KEBEE flaskoll ¥ iRl o8 FREE shE S 571 Foll HEY HR HH
71 0. 134, SRR BEEE 7F 0. 1092 4] BfRRIE ol u] 3] 708 FE = el s
filgoll ikt Al 71224 BFREE S MEAZ 4+ ddor] iLikd T vIA o ik
5Ol S T g ey

6. BERERE

NS EiRolA 60 B Ao REEL HREE 08ty WEEF5 KM
2 3l HREME S Eiti gt #5R Table 102 2}, 0€iit NEEF 9 H#isl g2
HGIE 7L &, &R stel ololA] of EFE M 3T YA & kst T fkol
Al AR At 2ol EEY MIEIET el b7k MR MEZNRI AL

%t ez velute s FRRY MERS B AA
BB Y NG 7L BHERRE HR $& Aoz ey
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Talbe 10. Panel test of citrus wine

Taste

1 R E)olor o Fla\or 7
- Sample? o Standard o Standard ) Standard
Averdge deviation Average deviation Average deviation
1 3.07 0.92 2.93 0.92 2.86 0.96
2 3.29 1.27 2.93 1. 21 2.86 1.35
3 3.36 0. 84 3.00 1.11 3.00 0. 96
4 2.29 1.27 2.71 0. 91 2.91 1.09

* Sample | : aged at room temperature.

Sample 2 : aged with oak chips at room temperature.
.Sample 3 : prepared from low acid citrus fruits.

Sample 4 : purchased from marketed grape wine as control.

EEme 3L SRR v]|& 4 brandy$t J#&it Scotch whiskyd HHEZ 3l
it SEES &% Table 119 Zch @4 brandy”} Scotch whiskyell ]3] &HE e
%ﬂ?ﬁ%%iﬂﬁﬂﬂ%7$ﬂﬂ24¥ﬂ%ﬂ%ﬁﬂiiﬁﬁﬁﬁﬂﬂﬁq

Talbe 11. Panel test of fine spirit®

| “3 Fleor Taste Clarity |

o b3 ¥
Sample ™ | ) R )

o : Stangardey - Standar ; Standard se0nm

Average Average Average e }

B 2 _ deviation  (O.D.V |

deviation deviation

[ N - . R
i

1 3.7 (.56 3.43 1.12 3.14 0. 96 0.54

2 1.67 0.73 2.71 1.01 2.09 0. 99 0.32
} 3 4.00 0. 95 3.62 0.81 3.10 1. 18 0.62

4 4.05 0.92 3.95 1.02 3.91

0.94

0.32

* After aging with dipping oak chips in fine spirit for 3 months, samples for panel
test were adjusted to 43v/v% ethanol by adding distilled water. The color of blended
citrus brandy was adjusted with adding caramel.

** Sample 1 : blended citrus brandy.
Sample 2 : diluted citrus brandy without adding caramel pigment after aging.
Sample 3 : blended citrus brandy fortified proof spirit after aging.
Sample 4 : Scotch whisky as control.



V. = 5

HEAOl = b2 RFol 8] Ea Rl Bl MaEel ¥ Wold Akl
B o HgRE o B 5o} gloh LEEmEET MBI T o HiiEA 2 2 pyruvic acidel
A acetaldehyde & 7 # ethanolo] K =& el =2 TCAMF FEstE Ak
8 o] iasmol o8 pyruvic acid & A A FEEEE7E ol b AE MRSl £ o™
w3 BEAEL AN 93 Mol SAste] HiMS BERFEo: AAYHE & &
gk b HiEEol S S0l A AN B o BEESRT A A
Zfbatx] b ol ol7] Wl Lol G Aokl tha ZstAl LA M7 F oA
©gppzol Qleh. £EhT Mol b HHEE & B ) Sl MRkl INEEsHe
sweet wine S 2 4| maskingsh= i MEEHI S A st WS 4171 Hikol TR
= £ 9)ou] FRHES EI [UET o Bragste 2 A iRk iEm ol 2 3 e
WA A7 F ool % MErFESZ AL FikE TEA

R NEA T ol whel BREEIL EASIRIE S BNl o] ANEE S RTaiES FRE o 22~2
4 Brixe F@sFE glol wEsich HMEE FEHiE] maEst 10%°13l el 7] =
2ol AEEERTOl HERITS Fod ok S iRINShE M-S HIGES N7 F& FE 4%
e A R € Ao 2 HETE brandyMiE S Bive® ¥ ASols A
B = MG Bl A HNGHEEE-S BEsle] BRRRECS 2 M AE &
e 4 A

RS gt BEEA 7S dlE HHEF A E FRE stgldel Ro AigES 1Y
ol (HTF AT BHY HHEES 27 o189 o1& MaEsly] A Mkt B
EED Ol U] o] BRIl BEE ] AiEME(L == MR E Q] I 5 o] IR S EL

3
*

& FEgeol] Qlol Al pEt FOAE HIZY T BB A BT HRE S WEshsch
w3 P ES RS 2 A RS ot MIEF ool vldtd 43te] AR
@ oS Jebulgich. BRHERE V) HEE v X e 8E gl 15~20Cel
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A A EREEEAI VI S 2 A BRET Ol BBHEE S e 4] FEY LEE ¢S ez
Az"eh v U HiEB Z5v BBl Aol n yFol BT

THIGRRIEE 7L R RS T2 HERS Q NS R o) sol R/ o dolzl
I brandy & WiET ot @Em LE A BEES Mol HRE o2 HiRKE S
o] KHm G IR & el %R o

Brandy#igol 2ol A= BE b 47 ABIE T fikfel vl st KImiE
ol o A= xR b4 "HelAm 2 F(1977) Fikel whe} HHAR BEHEE 27
At ebAak by WBME RS RS FUE Un e 22 9 EEe
AL F(1977) Y Hikol |2 300mE 1X1X5em Y1 # 1700 3l s} ==h
brandy ¥ BE Ssted 3T g1 B #9 1. 5ulol] Aeksle 28 Al
=3 A RS AT S MRS Ao n g o] F WEE R sy
BT S U S HHGEZORE ) (LK A ) R SR ROl T Hakny
T #HFEE 45 7 Ak Brandy8E = G K HEDS HETelg 7] ol 2o
obZ KB REAYQ BIEE el
VIES BHE #6572 Bot & REtE 3 HHGIES) brandyBliErt L5, B}, =
I Wk 2 & REE brandy o] MEEsSE v)s) S40] gloalel Baisich

N
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WA RS R Z D MG Hibrandy ) MERHE] DY BRI R
t e 2o

1) REEEL 25.6%, #itZF-2 55.9%(20mesh#l LIT) olo S E2 8.85%, M B
& 1 43%E cft Bkt 2 Holdch =¥ HEFS2Fol HERBSELS 0.56%
A o zholell sl o7k "oz o

2) BRERER, LEH5 S S U HEBES S5d HEHEY MERTEA
Saccharomyces cerevisiae IAM 42745 BB #EHZ e o).

3) BEGERES] HIHA BEIBIE S 22~24 BrixZ fnuEstod FEnshs o) £otoof gEimpr
b= F-oll = BRETL FRME T B o] ¥ BRI o] R E ot (KIBEEE(7C) ol A
< EEREAR o] 9 Y7t FrE =l o) MERRIRRE 7| 20Tl A s ERRREIRT o] —iR
BRENT BEEES 4 8 Brixdlod HEHBES 15%EEY .

4) BoEROl MR =5 Mt S RS FASEE Ot B el i
Aoixv] YU ol BME 7 ok 2h Hojg o} Mzte] A1 wEY =S el
EJF T TR AE 20 IRt o BRE SIS Wl BT BE S HHEIE s} ATAE S

et

N
rlo
o}L

5 MItGIE Sl BHIRE < 14.3~15. 4% 2] #Es2 0.78~1.11%, extracte 2.25
~3.205% 2 A oh4 X3t Esk vt 73 Holdlch HAEME S MAMRE FAT
7ol £ extracto] 5. 65% % A MEF1 & cik WolH o) ulo] £2 oz HESY
t}. methanold ek 0.05~0. 07% 2 RIE7} =] ¢gkct.

6) BT UIA S MIRY F AERGH AY HIKGEEREY RRHRE BidA
wel ol Folyn EBEE 45C, pH 4. 1004 6719 AT 2ol BHE7 F%ct.

7) EHERRE R HRET &, FR, ool ol BERE vs £A FE o
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