J Appl Biol Chem (2012) 55(3), 163167
http:/dx.doi.org/10.3839/jabc.2012.025

ORIGINAL ARTICLE

Brewing and Quality Characteristics of Schisandra chinensis Yakju
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Abstract The objective of this study was to determine the
effects of Schisandra chinensis on the alcohol fermentation of
Korean traditional rice wine ‘Yakju’, using various methods
including alcohol contents, Hunter’s color value, organic acid
contents, pH value, and sugar contents. The observed results
differed according to dosage and fermentation. The S. chinensis
Yakju contained various organic acids such as citric, formic, lactic,
malic, oxalic acid, shikimic, and succinic acids. In particular, the
citric acid contents of S. chinensis Yakju were 9.22, 161.38,
339.28, 458.97, and 634.96 mg/100 mL at doses of 0, 5, 10, 15,
and 20% (v/v) of S. chinensis, respectively. The pH of S. chinensis
Yakju ranges from 4.11 to 3.57 according to the ratio of S.
chinensis. As a result, the citric acid content and pH of S.
chinensis Yakju were dependent on the concentration of S.
chinensis. On the basis of the Redness value, the S. chinensis
Yakju after fermentation (5.16) was approximately 1.8 times more
effective than that before fermentation (2.86) at the concentration
0of 20% (v/v) of S. chinensis. However, S. chinensis has little or no
influence on the sugar and alcohol contents of Yakju. These
results indicated that S. chinensis was more efficient for
improvement of quality characteristics of Yakju.
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A2 APFFo] g AAFe Mtz Qs BAsks A
o] ARS| ARl EAIFOZ T Q1A ol wEt A7
AZsle ARjAlEe] EoluiA] WEaE] tigh o] o
H3 ATh(Lee2t Kwak, 2009). £3], o @aaEe 24
o] J% & 7157 77} AxEH wek(Lee 5, 2011) H|
g FRHES 7R oFd] figh #Ale] EolA|aL Qi) oF
= dhde]e}l o] 2ol Wige ASZ 3lal FES ol
sl @g A €2A FHAE 13%elske] BA A &2
deHKim 5, 2011). o]2]§t eFpolle Akl FRee &
2] Ty g, vl 3 AREAEE Fol diEY 9
& B 7ISHSRE vy Hojual Efe FHE AU o
(Kim 5, 2011), & =72 I3l FHgle]l 24 & vk &
AL 7RI UtHLee 5, 2011). B3 BAERE A EHE 9
2159 HE e Al EFol g5 dady
APEAYG 8E5= AR 4EA Ao olF B3 59 A
7188 el 7198 Arh(Lee$t Kim, 2011b). A
B B B A9 2A1E 59 AR gFES Ad
st=dl A77F JFE o] AN (Lee, 2011), FH2oll= k9]
g 54, nAE wE o] B4 v, 3] 8 554
A oflg} Ael7led Bdo] RS AEAE o8t
Fek g5 AN SOl tigh A7t o]Fe] A2 AHKim 5,
2007; Lee and Kim, 2009; Lee &, 2010; Mo 5, 2012).
QURK(Schizandra chinensis BAILLON)= 58 ZH(Magnoliaece)
&ole QU T dniRA, ek, Algl v 92 B A
59 7K Bk Witk o] omAdk T RaL B Q)
Mo 5, 2012). 53] Al9ke = citric acid, succinic acid
o f714tel 7Ilsks Aoz dEA e (Mo 5, 2012),
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FEAJOPAA D] MAi(Lee 5, 2012)9F Sol3k WS /A1
Rlof olZiE] QulAA, QulAEs QRlAF, FA Fow
2] Abge] Hojgtem(Lee 5, 2010), A%, 2, AL, )
Al fo] Arkz LA ATHCho 5, 2010). 27 21
P Q= errke] G5 B AT wEd Qnre 7
HE A8, 9RE PolRE, TP A4, ee, )
Bg, BT, BWAS 44 2 Pl 4 Fo ny
Fo] Yo m(Choi 5, 1995; Lee 5, 2003; Jeon %, 2008;

Cho &, 2010; Kim &, 2010), o|&st €5& 7%l 4Rz
citronellol, ethamigrenal, gomisin, schizandran, schizandrin %
terpineol 5°] % o](Choi 5, 1995) o] o2 Fgslo] 2
o AEFS JNEe] Sls B2 A JaE Qo
wEba] 2 AR e ohdet fFagitel ok EH TE
I A g ZFnrh FR8 enakEs Frlete] wEAll Qmjapek
F AZE T LidE, 42 Y B f71A 3 59

F4 walsh Bs7IE 2Asc

Az By

AR, enAte AEE Aola 20079 AAtE AL 54
A2 Algitel 20°C WEel ARslas AL 2
AR & A 2715 EEs & AARS dATF 3
QuRpoFE AZE o2 ARSITE A} WA A5
EHoNA st Az o] 8-38lSit).

FRAZ. FE 500gS 3-43] EE A & MWHEF E
HAA et o] RZ FFEA Sk o] & Aol kA
A7 2R RS AAANZ H F718 olgsl 15%
Qb Hwhele] aFuES AlESIGATE 7] AlxE TS A
oA 40°C7HA] WAAZ -, NFFFEAE, 1,500 sp, ()
&4, Korea) 15g(2 %9 2% & 750mL(E ZF9
150%)2 F7lslal, a2 ol2E, GWUR, Korea)s 3.75g
B+ EF2] 03%)d7F 3 F 25°ColA 2 FoF wiFste] F
RE Azsh

FFAIR. FRE o3l 1TEFH 2dEES Al &
Qg BE, uAE Aviste] daEAZYh 19EsE: W 3
kgS FE AxAet LS WHOR IFHS Axs &
20,000 mL &71°ll &7 HI}Th F5 60g, & 4,500mL B F
B 375 g(A+ETe] 5%)S F7KsE & 22°CollA 367 HEst
Atk ol EHo] oAWA] B FAUEE flste] dtE F
A o3l 19 1-28] &5 wykele] oI, 2vheEs: W
2 2kg A Skeg Ao LTS AERS & 1dEE 4
ol & 10,500 mL ¥ FF 140 g& 7]

e F 3 A AUtekdlem, M4 gl fEAdEe] w
& 8&5 98t =Risk Frislaitt. euRte] My 5-
20% (WwwHSINA 5% S9I= FTRAITIHA AT o]
T 22°CollM 49 B9 HEAIA ek gavt Svd 3
1, T2 59 ¥ FUA GR7IE EH(1800 psi)ste] HHE
BT g A2 AAER4°C, 7000 rpm, 20 min)dk $-
A1 um)E 53t HAs ST

AuAE, D= FHYEA(MASTER-4AM/T, ATAGO, Japan)
2 o]g3le] °Brix® UER|YOH, MEi Ax1A|(CM3500d,
Minolta Co., Japan)S AF8-3}¢] Hunter®] L (lightness), a (redness),
b (yellowness)Z XE&3}ATh pHe pH-meter (520A, ORION,
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USAYS AHg3ted SA4aiith Ales AlE 10mLol] 1% dlE
Zgg el Ak 718 &, 0.1 N-NaOH& o2 235l
NaOH &9 AuHFS lactic acid FHFOZ st
Amylase 97H= Bae $(2001)2] WS 35t ARSI
A@dol 1% 7H84 A & 0.5mLot 40mM &
H(pH 6.0) 0.9 MLE o] F2FzolA WL 37°Col|lA SE7F
ov] Wi, 4 0.1 mLE I8k 37°ColA S ukg
A7), 0.1N HCl 1 mLE 37}sle] Whe-S A=A AT o] wk
SE 0.5mLe FHsl 2= &4 1mLE 715 700 nmol
A FEEE 27951t Amylase 1 Units G429 1 mlLo] 1&
ZF Balst 78 AR 1 pee] YeE Aokt

719 2 f714F B4, 7 ggis A48 4°C, 9000 rpm,
30 min)gk & A fEld 2 7R 24E fIske] HLP
Sep-pak cartridge (Waters Co., USA)YS E3}A]7 High Performance
Liquid Chromatography (HPLC)E °]&3le] EA43162, RE
AE= 54 Ao 0.45 pm membrane filter2 JF}sl] A|EE
A-8-39 T HPLC:E= Sycam (S-series, Germany)AF2] pump,
20 uLe] loopZ */d¥ autosampler, UV ¥ RI detectors ©]
g3ted A8tk HPLCO] 41 %72 Aminex HPX-87H
(300 mm x 7.8 mm, Bio-rad Co., USA) column< ©]-& 3}
8 mM sulfuric acidE ©]54CZ 30°ColA 0.6 mL/min®] #3
o2 FBE & 210 nmollA] HESIT)

UILFF B4, Taoe] ¢4IE FFL FTHRYSE AFEE
A & 87 9 GCE A3l AFsisich, & 100
mLol SF52 YL 65°C9] heating mantledlA] ZFAIZ &
SR 75-90 mLE H2A-G AF sl SHFE Tlele] A
S 100 mLe] A gt} e g2 FHAE AMESH
B0, veke g3 GCE o] &35t B43l9th GC=
Shimazu (GC-2014 series, Japan)Ale] Z O 2, HP-INNOWAX
(30,000 mm length x 0.25 mm inside diameter, Agilent Co.,
USAYE o|&3t9th 4 =7S =2 carrier gas= He, column
flow= 1.26 mL/min, injector £% 220°C, column oven &%
= 40°C, FID detector (Shimazu, Japan) %=+ 250°Co.E
33t

5L errpekre] T A o s ARES
Aoz i zkz THE e sled A(color), S(flavor), B¢
(tasteys &S F34 7]F = (overall acceptability)oll thale] 7
A HArRoZ A on, EAEAS Fasie] Hda+ &

9 2 (p <0.05)2 YERAITH

¢

a3 9 33

It TES ARSSle] WealEdae Axslal, erx; S
A7kl dE § omsle] The emxlefs wE 5 o|8)E)
2 5L dolate] duEE, 714k EF2E A F Tl o
g 4 37 595 g1
NErSe) B4, onjxiokre] Fve Azaker] AHE AN
FE(E)F=EEA)e AL gl Ysll amylase A
7teb AFeE =3 A3}, amylase A I7R= 1,804 U/ge =
EE A297FE BHAY, 2EE 01792 S4HAT TR
£ 9S u 28AE AMEHI, AE B8] 8490 amylases
d il B gs, AW Eead 55 EHleH A
S e B8 gAYV QRS ¥ oz Aiket



J Appl Biol Chem (2012) 55(3), 163-167 165
Table 1 Effect of S. chinensis on color, pH characteristics and methanol contents of during fermentation.
Before fermentation After fermentation
S. chinensis conc Methanol | : : :
%, VIV) (ppm) Color values Color values
(%, v pp! pH pH
L a b L a b
0 4.17 21.14 -0.66 -2.01 4.11 18.31 -0.58 -0.38
5 29 4.02 16.63 -0.19 -1.15 3.90 15.14 0.42 -0.78
10 33.7 3.94 17.30 0.43 -1.24 3.72 17.67 2.26 0.02
15 39.5 3.81 16.58 1.21 -1.64 3.63 13.75 3.88 -0.57
20 28.6 3.70 17.55 2.86 -1.47 3.57 13.55 5.16 -0.06
) ARAYE o) PP FUAYORM BmSYYo]l <] v Wk S Ale) U, AN 9 PN} 7
FORE gol Bol AP Ho] WEFY £8% ¥Y A AR o IAUUT. ok oA Hrb WEAA
7] Wz FslHo] 73 NFFES FARE AR Eolok 3 Foll &8l A sl 7] £ gloeet wdtkETh

TR
o} ES Abe= dar)zke] el uel £5 Fo vAE
o] Agoz APE 71 frliEe] 7RIEY SrkeRs Ao
AnkAlolrt. FAF TS 4o Q1 EHRl fUINES]
FS T FHEolw A Fio] UF WO o)} wEe ¢
g A7E 3 vF HoW Efe] dmE w4 £ gl wE
of A & FAJFTFY] T4 7IEE 052 AR Utk &
HjzpekE A 2E FE] ARE TEE g49Utel A ZHo|
A A Zog dotdn

aubgiE W3 1deE i 58 daFE AR
gy 5UA QmAd HIFES 0-20% HA Hrlsle) waads
AX HFTHOZ onAE AZsIAL, pH-meter?} MAHAIE
ol g&to] pHSF AEE =3I THTable 1). LPAE A7I8HA)
2 FAHF0%)R1 EREE2] pHe 27190 4170193, &
ulzt H7pgol 510, 15 2 20%¢ H7e pHE ZHzt
4.02, 394, 3.81 & 37001t} R Fo] FH/E pHZE
4110192, 2rA HrHe s EE 3.57-3.900=2 wsls)
Atk FH7E pH WHeby 3x]) ¢k whde] 2wz} M7
= e &= pt WA= 2 ERIT 5 Al
u)zb A7) pHEl e 2mRke] {70kl g adE
g, enzp, B2 B x5 53 e 2

2 FFE UEAT 22 o 4713 sl
Laapg Foll 4k S8l pHe Ziske &
Al = 4bee) pHe| WHEE F7d3te] ¢hdgh HEE SRy
T AUE 8% AERZ o]§E F AUKChoi &5, 1995; Kim

5, 2007; Kang 5, 2008). T3+ waay 5 Qn)x} Hrpre]

Z03 $5H 9491 M 245Uk AEe] WIS Table
13} Rom], RAIFE SENGS ANWA BELE 2114

oA 1831, M (bhHE —2.019014 -0.382 743l x, HA
Z@ihe -0.66914 -0.58% W37} 79 ¢t QuAE A
7tete] AeE SA% Ax, T/ HEs 18311 Bl
o omz}t HIMTE FE(5-20%) BE zHzt 1514, 17.67,
13.75 B 13,552 F371rel] wlste] o7k o2 MxE U
ek 28y FE7Rre] HAss —0.580100H, enz) 3
7HRE 0.12-5.162% 57kl Wlsle] 2 AMES Hg)
o FATE FH77E 03801903, QuAF HUHE -0.78
-0.02% Hlw3 egiet Z7He HYTh FAE7Rreke] MAKE)E
emzke] el S71EE & @S velddh ol was
AL ) enAke] StEAlopdA Mo 827 Qs FH7)
Tofe] Aol Mgk o]k A et Aoz dEch
(Choi 5, 1995). TEg LA 7}rele] M2 walsh A3}, 10%

F7H o emal A7) Wee AAFES GCE o83}
o] 13 A}, 5-20%2] u|#F 7l wel AJgTFe] 7t
7t 29, 33.7, 39.5 2 286 ppmlE 71 A A &

AT S 7R Ha o] 79 ae] wghgo] Ay
Zlo] dubzolnt, ey} wlekge] 74 FHo A gk
S vAH, HASE #4200 ppm ©]&hstal vtz
2omAF H7H2] Y methanol A4 o] 40 ppm ©]3LE
A A F=2 200 ppmolle A E uHe 50|00 ut
A Uk A RA] RAF "UbE A A I
S FA o= Y YelMe & EA7) gl Zeg AdEin)
et g5 YAF W vl AxAY T T
ot olekE ko] MsE FAYEAIS HPLCE ©]8-381
Z7gslthFig. 134 2). TEAFo] w2} 1dws $(0Y)7H
A7 G52 AF] F43] F7F8IH o HK(13.9%), L ©]
FTREE Bud guiet SVEAE Btk 53] s¢Adl #
7H)go] thE emat Ayl g AEe] dAFoR
12.1-132%7HA4] ZFAast o), waspyo] Xs=HAl en}
A7 FE AAHO] 14.0-155%22 F7AIE Holw
FA7Nre] =8 AT 15.7%S} SAKe A7E VERAITH

Tt FEEs ST 49, 13T ©)F 3.8°BrixellA] FHu
20.5°Brix7FA] S7skal, war|zke] Zasiaa A derebA
asle] HFHoR FH7] 11.5°Brix 2oh en|ak M7
2] 9.9-10.7°Brix® 2+ ¥ L2 BHIAT A fAKRE 4
FE Jehlle A& #R1g £ Ak o] AxE B A
A7Rre] Gemet 4FE AT Wile TR & A
o1& HolA| &&= o|f7t Lmrke] A A Bad T
o] A9l gl Ergo] F7| ulo| onx} HIHE B T
ot 4FE A Wl 2 7195 s/ Eehs Ao
eIt Cho 5, 2010). Wk 52 Farwst ¢
AR TA HsTIA @A I Afre] IRl ¢S T
Ql 10% o] d=-& A=} 9-12°Brixe] =
RS Az Aol 7Fede A 4 Aok T3t
I= Boll FFol Feeo dFL AT DHE AH
ASES Y & UTh YukH oz &hlo A o F Az
of o] Gk SR YIS AT HEFHoR F

E 4 AdriJeon?t Lee, 2011). BF 14FHE

TEel] o) ] HEHo] FH3] Japrt dojupr] 1 ol
AR E YeEAY, a7t dgRE dFE gARIEA ©
FFY 2 A A =, 29 I ¥FE waiy
Yol FAo] He AL BRI 4 AT} ol Jeond} Lee
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Fig. 1 Change in alcohol concentration (%) of S. chinensis Yakju during
fermentation with different amount of S. chinensis. 0%: Yakju (control),
5%: 5% S. chinensis Yakju, 10%: 10% S. chinensis Yakju, 15%: 15% S.
chinensis Yakju, 20%: 20% S. chinensis Yakju
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Fig. 2 Change in sugar concentration (°Brix) of S. chinensis Yakju during
fermentation with different amount of S. chinensis. 0%: Yakju (control),
5%: 5% S. chinensis Yakju, 10%: 10% S. chinensis Yakju, 15%: 15% S.
chinensis Yakju, 20%: 20% S. chinensis Yakju

o oA FEBEL ML e Aew FA Yo B
FFgo] 4B o] FolHA] kol YE AN 2 PGPS

2 ASR FEAoY HA dge F of
A7ke d32E Aol TS AA S
4 AATHLee &, 2003; Kim &, 2007).

f714ke] WSt omxl Hrire] waay F onbol] AR o
TS Fe RS 248 3= Table 291 2T HE
Fol F71AAELS HPLCE ©]83 acetic acid, citric acid,
formic acid, fumaric acid, lactic acid, malic acid, oxalic

20%7FX
=

o
o to
s
)

acid, shikimic acid, succinic acid % tartaric acid®] SF#HS
24 stAd . FH 7oA+ lactic acid, malic acid, formic
acid, citric acid % oxalic acid”7} Z+Zt 753.12, 16.76, 9.73,
922 ¥ 1.62mg/100mLe] F=2 FFEHo] AUtk Zey
acetic acid, shikimic acid 2 tartaric acide= AEEA| L},
QuA} H7FFo A+ lactic acid, citric acid, shikimic acid,
succinic acid, malic acid, formic acid ® oxalic acid’} 7HZ&

HSTh 28} acetic acid, fumaric acid 2 tartaric acide 7
EHA Ut o] wE 5292 lactic acid®] ol 7t

2 =2 BES skl o (Kang 5, 2008), citric acid?}
FA7Re emAl HyrelA ZbzE 9.22, 161.38-634.96 my/
100 ML HAE= AT, FR7Eel] vlsfe] omz} H7ptolx] oF
17.50-68.8791 2 w-¢- =& H|&E AZEE, shikimic acide}
succinic acid’} F7I2 ZAEHAY. 2By formic acid9}
oxalic acid= 5%%] QuA} H7FrollMwt SA =YY 2 Hhe]
FENE HEHA XUt ol A= LuATL citric
acid, shikimic acid & succinic acid® &3l Ye AL I
olgk 4= 3 om, 53] citric acid’t LEFEZ SHEo] 7]
el 7t s EE onR} Hre] Rl sk As
gholgl = ATk T3 IEFEQ] citric acide QA H7E
o] pHell T& &J&F o2 JEFL 7] vl vt =2 2
u|z2F H7REe] pHZF 7P w2 Ak Aol e AL ERIF
4 At T3S shikimic acid®} succinic acide 7154 &A)
22X w2 Fgalst 24 9 A S Ui g Sl B
I Ho] 9lom, emrte] frMke R Q1% oFeo] ofgE 7|
AL 71U = J2 Ao AT (Bespyatykh &, 2011;
Zeng 5, 2012). Kang 5(2008)2] 472 ®H AL L wFo|
A lactic acid7} 4.3-1482mg/100 ML 2 F-H 7172l 49.8

011y} B3 228 S 718 85 U8 F2AEA A7 mg/l00 mLEth D53 29kom, tartaric acid2} malic acid
A gslase] #goR gk Hite] JlE el e 29 4 E E2 HEE AEET £&9] f7IMRE citric acid, malic
I Alell, g3 BATO] 8.0-85%= FE AlFolA 48] acid B tartaric acid® TAEC] o] EE=F] {7ILE gk
7t em, e 7o deEst daE AT T gste] Fte]l AR HERET AFA 7 RTIeR
A7l Ak A4S YERITHJeon®t Lee, 2011). ©] B A Z]ofsks AS & 4 AT (Kang 5, 2008).
Table 2 Changes in organic acid contents of S. chinensis Yakju.
S. chinensis conc Organic acid (mg/100 mL)
(%, viv) Acetic Citric Formic Fumaric Lactic Malic Oxalic Shikimic Succinic Tartaric

0 ND? 9.22 9.73 tr® 753.12 16.76 1.62 ND tr ND

5 ND 161.38 17.07 ND 716.35 15.69 1.89 9.00 26.81 tr

10 ND 339.28 ND ND 795.61 19.31 ND 26.00 23.62 ND

15 ND 458.97 ND ND 752.11 29.23 ND 36.12 30.23 ND

20 ND 634.96 ND ND 709.85 41.57 ND 51.49 33.07 ND
*Not detected

Trace
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Table 3 Sensory evaluation of S. chinensis Yakju.

S. chinensis Overall

conc Color Flavor Taste e a
(%, VIv) accetability’
0 431+2.18 5.00+1.83 3.31+1.60 431+1.84

5 5.77+2.17 4.54+0.97 3.64+1.71 4.57+1.33

10 5.87+1.83 5.69+1.40 4.4241.98 5.69+1.44

15 6.0042.01 5.89+1.60 4.23+2.31 5.50+1.39

20 6.57+1.83 6.00+1.41 3.21+1.31 4.69+1.34

?Means in the same column with different letters are significantly
different (p <0.05)

W7t oS Arpge wet dFE At A, @,
g 2 3 7w tidt dsHIIE AAEk] ¥wd Ad)
= Table 33 2t} I5H71e v S5 748, 2% 44, 0%
U 1dog FAeke 78 AEgoz Hrlsisith. Ate] 7
-, TRV 4312 7P W2 3 BN, LPAE 20%
A7Vt A7 6.572 7P = W2 UERth & et
5% 7M7) 4542 BT 50020 O W e YR
3, 20% HA7FY P L 6.0002 YEREoH, 7El A g
Tl HlE) Blwd L JZEE Hrpigith nke ownx} &
2ol 0, 5, 10, 15 & 20% H7FolA zHzb 331, 3.64, 4.42,
423 9 3219 3 BRI, 109} 15% H7HrAA 7Hg =
e Boinh. T4 Ve SnRk A7Eol 10-15%2] A
7FolA HlaE] 2L 550-5.698 £ WIS Wkt HES
oM SEyete] thEZ 25 B489 g o5 o
HelSolA g dEx ok o5 g & A 5o AF3H
1 g4 gFS gol ¥ wlio]| enzE Hrie oo
IsH7RE AXE Aelr] F7Ee) Hlsle] HlwE e A
TE wol AFHA o] sint FFH |Emd F IS
1A= AR ATE). 1 ST H7HlE] 10-15%°] <
vz A7 BRIV 71EE o] Qu|AE Hrktel] H]F
w3 g2 7|sxd grphiston, ZA4E Ao HslEe
FRAPGOIA o]t ATAAE v R A|Fol uigk Hast
ojslel 2] & 7ol &8 7Ex7} ltial AlEETh

-

=

E

o] S} FAFHE S8 QWA Schisandra chinensis)
AL 0-20% F= HE I Hrlsle] ¥a s 53 FAF
ol vl a3E A7sId) Feesl 43S HAFS o
wzp H7Rrel FE7RIA AR A3 JERiT) pHE F
A7 4172 7P w93, 2)AF Hyhge] STk m
2 #HF 3.57-3.902 Yolxl= AL HATE F71AR citric
acid7b A 7Ho A 922 mg/100mL, P&} A 7Foll A
161.38-634.96 mg/100 mL HEEIUct. F47Hol Hlsle] 2n|
b H7RElA F 17.50-68.87MI2 =2 H[&E FfEe] o
W, citric acide QU|AF 7| pHol| Tk oEFHow AT
& F7) i st 22 onx} Hylre| pHYF 7P W
e 7R A Aol e RE ST FHUHe A
T 9x 1831, FAxE 058 2 e 0382 YERAC
H, omz} HA7E HE 13.55-15.14, A% 0.12-5.16 2

FAE —0.78-0.02% r|AF HrLE Qs 3T Az ul
flovt AMEr} Z71ske] wEH 991 PYAL

Keywords ¢ - 21|z} - 5714} - citric acid
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