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Analysis of amino acids for Hakka rice wines from Guangdong Heyuan

GAO Yun-Chao'’, GONG Xiao-Bo', YANG Chun-Ying', CHI Jian-Wei', YANG Chun-Li',
LIN Yao-Sheng', YAO Xi-Zhen', LI Zhen-Wei*, XIAO Li-Mei’

(1. Sericulture and Agri-food Research Institute, Guangdong Academy of Agricultural Sciences, Guangzhou 510610,
China; 2. Guangdong Heyuan Luchun Food Limited Corporation, Dongyuan 517536, China)

ABSTRACT: Objective To analyze the influence of key techniques on the composition, content and taste
characteristics of amino acids in Hakka rice wine in Guangdong province. Methods The automatic amino acid
analyzer was used to detect the amino acids content, and the effects of amino acids on Hakka rice wine were
determined by calculating amino acid score, dose over threshold factor (DoT), taste index and other indicators.
Results The total amino acid contents of Hakka rice wines were from 2658.99 mg/L to 5420.63 mg/L, the content
of total amino acid and amino acids for black soybean wine were highest among all rice wines, the chestnut rice wine
was the lowest in content, the main amino acids in Hakka rice wine were glutamic acid and aspartic acid, both of
which account for more than 20% of the total amino acids in every rice wine, while cystine, methionine and
phenylalanine are the lowest in amino acids for test, which were limiting amino acids. The taste dose-over-threshold

factor (DoT) of amino acids in different wine samples was calculated, only the DoT value of Glu was greater than 1,
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which indicated that the glutamic acid was the most important one in the rice wines, and it determines the taste for

rice wines. The order of the taste index(TI) was, black soybean rice wine>Shaoxing Guyue Longshan Huadiao rice

wine>chestnut rice wine>chestnut rice wine stored for one year>raw rice wine after heat>traditional Hakka rice

wine>raw rice wine before heat>1. Conclusion Based on the analysis of 17 hydrolyzed amino acids in Hakka rice

wine, the different raw materials, fermentation process, brewing method, storage times and other factors have great

influence on amino acid composition and content. The taste dose over threshold factor (DoT) and taste index (77)

methods are appropriately used to determine the effect and contribution of different amino acids to the taste in Hakka

rice wine.

KEY WORDS: Hakka rice wine; hydrolyzed amino acid; taste characteristics; taste index; evaluation of amino acids
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Table 2 Ratio table of amino acid content of different liquor samples to total amino acids

lEt=2 R
HEER
1# 24 3# 4# 5# o# TH# LB
Asp 0.107 0.114 0.113 0.090 0.111 0.099 0.113 0.09~0.114
Thr 0.050 0.041 0.041 0.045 0.042 0.039 0.039 0.039~0.05
Ser 0.052 0.054 0.054 0.045 0.056 0.053 0.054 0.045~0.056
Glu 0.167 0.194 0.200 0.180 0.193 0.245 0.235 0.167~0.245
Gly 0.069 0.056 0.056 0.050 0.057 0.056 0.050 0.050~0.069
Ala 0.068 0.077 0.080 0.076 0.075 0.079 0.075 0.068~0.08
Cys 0.006 0.005 0.005 0.007 0.005 0.007 0.007 0.005~0.007
Val 0.061 0.062 0.062 0.054 0.063 0.053 0.057 0.053~0.062
Met 0.008 0.005 0.009 0.006 0.005 0.004 0.006 0.004~0.009
Ile 0.075 0.074 0.074 0.065 0.073 0.066 0.055 0.055~0.075
Leu 0.035 0.032 0.033 0.030 0.033 0.029 0.030 0.029~0.035
Tyr 0.064 0.066 0.065 0.059 0.065 0.058 0.063 0.058~0.066
Phe 0.014 0.008 0.010 0.010 0.009 0.006 0.018 0.006~0.018
Lys 0.056 0.043 0.041 0.038 0.043 0.035 0.036 0.036~0.056
His 0.032 0.031 0.027 0.025 0.030 0.024 0.025 0.024~0.032
Arg 0.096 0.069 0.063 0.055 0.072 0.055 0.047 0.047~0.096
Pro 0.060 0.067 0.067 0.164 0.067 0.090 0.091 0.060~0.164

T RS [FR 1R
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&3 M5 3 PR AT R 5 R K & ZE 1 AL,
4795 55 6 ARSI AR S R SR L OREOK R S B0
IR R A T, DR G GOROK B0 2 B A i LA,
3 590 B A Al LA TR 75 i B A SRR 4 AR 5 S R
B, T DA S B S SR (SR AR K T B S SRR 1Y) 49%,
Wit IR 64.7%, B2 RS N 28 & i ARG oK
B 80%LASN, HAREILIRIUGEF] 50% A 4T, 2
K, FHHNIE 1 WESFBEW FRE, 4 SR S SR
SYRAIELBRIE P<0.05 KV LR R, BEEN SR
AT I, RGBSR R 42.6%, LR
R 23.2%, Horh R e & 1Ay, IERIE R 92.5%,
FEmiEE 80.7%, HEMMNEMRIER 40%LL I, 755
MR, 2% R . SRR 30%LL b, REAER ., 5e4d .
M S R HEm 20% LA 1, AR EIL IR A AN A A B 1 4 v,
AR 125 B E M R E, 6 SHAN S SRR
HPRTE P<0.05 KFE F2ERHE,

3.3 HBEPEERHIKEMRES
HR BN R TN AR A 2R RE, TR R,

#=3

AT B PR XU, AN A 5 At i e 215 L 8 b AN
], SRR AE P B0 VR 1) S PR B DG E T . BRG
Xof T BT R A DL EERR VR, R TR A
AR ISP AR R IR R o P, —Jem i
PEREEEMR, (4555 HIR(Gly, Ala, His, Arg), R (Thr, Ser,
Phe, Lys)Ffif Bk FER(Glu), 73— MR E IR, o
FEIE R (Met, Tyr, Cys, Trp) . M (Leu) FIFR M (Asp) 2 FE 14 o
AT Zhao Z5PUFI Rotzoll 5P K Otagiri 2521
O A5 5 {1 B S SR 4 Ay B R S TR | IR 2R L
R LR AR LR, A GO IR AR, R
FHHIT L WAL (R 4). IR 4 7T 0, SRR
2 FPEIERR, B KA MR (Asp) A 2R (Glu); it
PREERR A& 5 FVEUIERR, EA10 AR 22 2R (Ser) . A
i (Pro). H&R(Gly). W& (Ala)FIZR & B (Thr); THIRE
R T HHER(Val). TR (le). A M (Leu). M
HER(Tyr). KA EMR (Phe) . Wi iR (lys). AR (His). K
AW (Arg), It 8 FPatiR, T @RS /e, RitE
N B EFEER 7 2 Fh, BIDE R (Cys) R 2R (Met)

ZBEARESTEBRERNSEBRHT LR

Table 3 Comparisons with amino acids changes before and after heat and different brewing raw materials

FA T AN [ ORI R IR LA

SUEFRE RSO AT . SR | 4R SR PRE 5 RIS LR i
KEEHH RWEREE KW R 1 WWSH  2H/SH 3HSH MSE 6HISE THISH
1% 1% (1#/2#) (3#/2#)

Asp 86.689 13311 1.15355 0.87240 1.13709  0.98574 0.85996 0.56740 1.26848 0.74495
Thr 66.525 33.475 1.50320 0.86493 1.42047 0.94496 0.81733 057035 132615 0.68892
Ser 84.450 15.55 1.18414 0.87550 1.10835 0.93599 0.81947 0.41242 136090 0.71131
Glu 94.424 5.576 1.05905 0.90037 1.02275  0.96573 0.86952 0.36051 1.80719 0.88916
Gly 66.505 33.495 1.50364 0.87378 1.43515  0.95445 0.83397 0.43849 1.41815 0.65141
Ala 91.624 8.376 1.09142 0.91086 1.06621 0.97690 0.88982 0.47457 1.49120 0.72895
Cys 63.840 36.160 1.56640 0.85676 137461  0.87756 0.75186 0.47156 2.06006 1.06642
Val 82.120 17.880 121774 0.87640 1.14192 0.93774 0.82183 0.49670 1.19996 0.65493
Met 53.200 46.800 1.87972 1.52894 1.85705 0.98794 1.51050 0.76637 1.07879 0.85298
lle 80.542 19.458 1.24159 0.88078 121309 0.97704 0.86056 0.47864 1.30340 0.55492
Leu 74.660 25.34 1.33942 0.90589 123588 0.92270 0.83587 0.51589 1.23454 0.66265
Tyr 84.843 15.157 1.17865 0.86012 1.14666 0.97286 0.83678 0.49219 1.27002  0.70000
Phe 48.057 51.942 2.08086 1.03216 1.79684 0.86351 0.89128 0.80889 0.90620 1.37395
Lys 62.924 37.076 1.58921 0.83976 1.51577  0.95379  0.80096 0.53751 1.15652 0.60158
His 79.125 20.875 1.26383 0.75506 127124 1.00587 0.75949 0.50751 1.17073 0.62782
Arg 58.515 41.485 1.70895 0.79277 1.58591 0.92800 0.73569 0.48724 1.10238 0.47813
Pro 91.093 8.907 1.09778 0.86784 1.05971  0.96532 0.83774 0.89247 1.92515 0.99544
TAA 79.685 20.315 1.25494 0.87579 120518 0.96035 0.84106 0.49053 1.42649 0.73295
EAA 72.238 27.762 1.38430 0.89164 131314 0.94859 0.84580 0.64694 123204 0.65463

T 1. WREg SRR 1 VERS; 2. FerP 2#/1#, 1#/2#., 3#2#. 1/5-----T#/5#/{CRFR STFER LA
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AN TRV A ) 2 T ke 3 55 4 R P LA R i
JE RIS & E I 7 DoT, NSk B KT B U B Iz o &
R EEERY, KRR BE R, AR 4 7
UL, FER P ORE S AL K W 2 B 1) DOT {HASHEY
A Glu > Asp > His > Ala> Lys > Tyr > Ile > Gly, X 8 FjiX}
MBI R AR T E TR S @RS 4 Fh, Hrp
HAEBHERR(Glu)PY DoT AR T 1, Ukl Rt ol H Ry
FHER FEENAR, FEAREEIREARER, rUERH
BT REAS T 22 205 AR 1 BEE

AHI ST R L PR IEFREU(TD 2 SO LR BRI 1 ok 1E
5 P 2 PN 25 DR G BE R Y IR T A B 2 A, S — S B R
PRI AR, QURBRETSEORT 1, U0H] 18 XUk R
I, WERBRIERSEUNT 1, UL REIER b R, TN
MRIEAE, AR TR 4, TTHY M: 6 5
TRE > 7 5L > 4 SVEAE > 3 SIEFE > 2 SEFE > 5 50
FE> 1SR 20, ST W M BaRdr, 42480
INFEREE R 2, FACEEE TR, W 1 FEE R,
ST I 2, BRI T 22, R 25 R R T Y
D o i TR A B TR S, TSR EEINAE R o MR TH
KB, BT OB, R AR SRR, K
WO A TP HIRLT
34 SERBWEFRITMN

AR IF I3 (AAS)SE FIRITAN B — 1 b Hh 2 SR R 1) 512
MM E e Rz —, 1 H s R B 5 ARz
Mt A K, DHREAERMFIHERS, BORE
FMEM S . A4S RRFNE OB h 5 — 0 2 B R 5
WHO/FAO T4 ioAl i 24 B8 & JE M H 43 Lh, X5
(=N ek ek S PR PN N S Vol A SN E /Sl
B Midk2= o (CS) 2 M TN Rl B b 3 — D F 2
TR (R AR 5 5 B A X S B 1 PR I 5 R R R X
TR, A4S, CSAHMIER 1, 405Ul ShRifER
TR 4 B LA B 1 R B B 1 B A 4 A I, SR
BRI

ARSI E TR O S, ST A
PR AR & 5, ik 5 s, JELL FAO/WHO ¥
MAEHATIEMN (3R 5). THR Y A4S T CS W2 —F
Y, FEBTI Y 25 Rl s FE R b, ST A IR A (A
AR B 43 (B AE B SR P AR R L, I TR AR HES T
A, 1 SRR > 6 SRR > 5 SRR > 2 SRR > 3 S EE >
7SR > 4 SR, SRR AHEAE T 1 2 A2 BRI
P ZR i ep SR B AN B B, 1 B S T A SE R 1 R ) A0
L cty, AT R AR, 2 BRI AN R R M
AR EEERESRE, BEEENERIL, HIR R
W, BIFR AR SE RS . IR MR ERRE, AN A 5k
FE LA (8] () BV, SEov RIR AAS (Eim, RN AR+

IR AAS HWAEH &, IRE R MR A4S HkZ, T
B A — PRI M A LR O R i R A 2R, 56 PR
PSR R e 2R . W HLZA S, KRB HAT B 1
SRR, AR, WER . RNERRAR . HER .
BRI A4S {H, R R BN RAXHN AT HNE
FMAE . ATWARHRE R, Frole B E R, fEigiE Y
FIBEIEX e AR . RN E R =R . AR . AR
ANTE, HAT RAFIE R ME.

RC B R T He—fr i P 2 B & i 5 R AU
BRI B FEE, M RCAH > 1 0, FUZF TR E SR
AN R, M RCAE < 1, WIFBIZ R T A IR &
HARAS L, Horp RC A S5/ U R B it v 55 1 B 2
TR A AT 7 P& KB RCE R WK 6, F
i PSSR AR RC K, R E SR, i
B P AR — B S R O R B R A e R, A R
il Pk LR N SE R, & B A8 24 30 1A R A 1
fEE2TN

AP R, RE -2 hEORY EAA A
A5 R EAA B0 —2, W CV=0, SRC=100; #H:—
BRPEATN RC A H, R EAA FEEILR V1S
A AR 7 TR AR S STkt kR, v AR, SRC AE
N, HEARWEFRMESZE, ikl i SRC 3T 100,
B SN EABR B o AADFFE T 7 P LRI Y SRC {E W,
6, AL SRCATE 20~30 Ju I 22 4a, AbTHARMIAKF, B
HH A R 1) 2R BB SR (3 IR

EAAL JEASTR) 2 A 50 R 0 06 75 0 FE R 5 b o 2K 11 T
T I PR A A B LA R B B bR 2 —, EAAT 8K
20 100, WIALE FARUER BT WA & bl & LR
2 30 N MR BT T IR R 0 L, A W A (R
EAAIE#K o M A 8 [ 72 S5 0 S, EAA1>90 M
Y, 80~90 [a]°h R4FE EVE, 70~80 [a]>knl FH & [ 5
EAAI<T0 AAEE TR . TR 6 AL, EAAT{H 5 10 A
ARG EAATERT 60 LL_E, 156 HH 22 503 15 4 i
4D B R X6 T 5 G R R At R BT, R B R
EAFAEM

4 weSiie

JARBEZFEEURIC I . AR . R BR
PRt PR O 2R B Bt i SO 25 IO L 2E T 2B B, i HLX L
A P SR A AL IR LR, IR G LA 1 R Y
WA i B A BIF TS G B PP A IR 32 R IR T IR
T JSURHI I A A M S A A, AR R e AR v, e )
TR 7 W0 % A B R O RSN 5 i AT AR . A
WFE R A B R E SE BRI B SR PR X T2 M7 3 K B0
R TE R TR (L EA E S
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Table 5 Amino acid score of different wine samples

-~ MR /(mg/gpro) AN G B R A L R 1 1 S TR
PE4r ST
IR IR 1# 2# 3# a4t 54 6# 7#  VIE Mean
Ile 40 1.289 1.038 0.914 0.663 1.062 1.385 0.590 0.992
Leu 70 0.341 0.255 0.231 0.176 0.276  0.341 0.183 0.258
Lys 55 0.698 0.439 0.369 0.286 0.461 0.533 0.277 0.438
A i Met+Cys 35 0.279 0.161 0.196 0.155 0.172 0.269 0.165 0.200
IRV
Phe+Tyr 60 0.897 0.700 0.616 0.466 0.730  0.894 0.573 0.697
Thr 40 0.869 0.578 0.500 0.463 0.612 0.811 0.422 0.608
Val 50 0.847 0.695 0.610 0.442 0.742 0.890 0.486 0.673
- WHO/FAO #i3X  0.746 0.552 0.491 0.379 0.579 0.732 0.385 0.552
Ile 54 0.955 0.769 0.677 0.491 0.787 1.026 0.437 0.734
Leu 86 0.278 0.207 0.188 0.143 0.225 0.278 0.149 0.210
Lys 70 0.549 0.345 0.290 0.225 0.362 0.419 0.218 0.344
L Met +Cys 57 0.171 0.099 0.120 0.095 0.106  0.165 0.101 0.123
fb2E R4y
Phe +Tyr 93 0.579 0.452 0.397 0.301 0.471 0.577 0.370 0.449
Thr 47 0.740 0.492 0.426 0.394 0.521 0.691 0.359 0.517
Val 66 0.642 0.527 0.462 0.335 0.562 0.674 0.368 0.510
T SXG R 0.559 0.413 0.366 0.283 0.433 0.547 0.286 0.412

T RS FR 1R

Fo FEBRILERY

Table 6 Amino acid ratio coefficient

—_— IR/ (mg/gpro) TR G S R R IR R HUAE R K

AELR 1# 24 34 44 5# o# T# S-HIME Mean

Ile 2.335 1.880 1.656 1.201 1.924 2.509 1.069 1.797

Leu 0.618 0.462 0.418 0.319 0.500 0.618 0.332 0.467

Lys 1.264 0.795 0.668 0.518 0.835 0.966 0.502 0.793

Met+Cys 0.505 0.292 0.355 0.281 0.312 0.487 0.299 0.362

Re Phe+Tyr 1.625 1.268 1.116 0.844 1.322 1.620 1.038 1.263

Thr 1.574 1.047 0.906 0.839 1.109 1.469 0.764 1.101

Val 1.534 1.259 1.105 0.801 1.344 1.612 0.880 1219

3y 1.351 1.000 0.889 0.687 1.049 1.326 0.697 1.000

SRC - 31.448  23.573 21702 23.740 24219 31.489 23.301 22.336

EAAI WHO/FAO 3 66.334 47254 43333 33.697  49.901 63.940 34.485 48.589

T RS [FR 1R

BT I R A Pl o 8 N G0 e I EAT Y, T, RS T 2R G Mg i, (AR L
SRV A W RN AT 1Y, KB Tl 5 J5 AT E R R Z A, ORI T2 MR AR . ki, #F
BT AT L ZAZEA R e AT SR O IR 19— Fh % K B ih . PEHD . BRI 2 d SRR, B 20% R 00 &
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50%A9(50 FEYKIE, 2 d JF T 0% E Y 36%(36 )k
G, XA RD AR R, DU E . A, I
W, TS TREEE 180 g/L . NG 16%M B H i, BAR

b DX % R TS A € 2 A TSR R R, T O,

S — Al A H B ERIE B T DR, 55 R AR Rk
FAVE TR, 5 =T T/NEI R, 55 DU 238 ik i FH 5 T
T2, SRR 12, WARNADE | 20, ik Tk
FIRE T, BREGARR B 45 AUk, 2R KR
WIREREZ — R R R B ARG, Y
oA RERRE, L INE BECR A, — RS M I BR A,
RIAE )% 2 e 3 BRSS9 . B0AF5E, SCKRE, T
i 80~90 °C, 8~9 ho M EIR T ZATLIEH, Kl —
5 T2 S R R T s AR, S — TR R VR e
T )z N 3 o

DL R R G TR A R R T SR T S T AR K
HREW, FHER T SO R, I EA 2 R SRR
IR, RGO R L A FKEARFEN, SR)E
IR WA, RIBE2 0, W, Bl ZrEan B
THOG . M SR A PR e AR RO RS I 20% AR
SR, i BRI & SR Ry R

MWL E LT UE L, FREWIRE R, 23R
BIAEAL | BB R AR AR Ab DA T A €0 TR TR A 7 2 T A A
R FR R R, A o SR A 0 ML HI e S 7 7 R )

FERIAEY (Maillard reaction) 2 £ b # 0 T A
PP A AR A R, B8 a & TR &Y R
JEOWE 28) A 2 Ak A W (U R RV 11 50 ) IR R 2B 1 B 44 %
N, MERERI Y . P — R ANE 2B A, BISER
18 )2V ;=¥ (Maillard reaction products, MRPs), MRPs | {2
AT AR TR, Wi aE . RERMERMN
7= HE R o S T 0T A4 & i A8 S 0y AR5 B A — 2L,
FHN R RS h— 5 R 2R 5 2 P R
A SERIAB I N, S R e A T R IR, IR IR
1) 2 5 TP B S SR LA, A A K PR (R L, I
(S € IR, AR S IR R, R RS
b, BT SRR RN B UERE . T ELIE B ] 4 4E 4K
SR 5 & TR R o AR R B TR

ABFFER, K W FE X 5 RO P AR
WK, K52 MR SR, 3 AL 20.3%,
KA S5 B —Fp A SR o AR B REAR, H R A B B Y
REABAENEAR, X 2 MEIERTEN LR H
FERR R S0%AE A, MARERR . . MEmR. Ha
% KRR R PREAC 13 DL, MiEdm . 55
AR . AR P R BRI 20% L) 1, NE R
MBS BRI R ., Wi 1 4E UG B B A )E
1) 87.6%, FFAIK 12.4%, Wik @ ILM I HKIE)E 1 89.1%, K
fI% 10.9%, 4525 4354 KL X I 5 o S0 U8 A 2 4 4 IR AR

IR, WK —F RS EFEIL 20%L F, BREARATEN A
FRLASL, HAEBERRIIFEIL 10%LL 1.

A 5T O A R R P R R R
2658.99~5420.632 mg/L Z 0], K& 8RBT IRE",
/NGRS S ARCIE R . TES RS AL, A
s, EEABAENEAR S BRI, MAARGERm, &

KB I B2 AR R R AR =R, PEAIT
h B AR SR 20% L E, At A S5 R I IR A IR &
ZZ R HER. NER, HER. RRd2R. A

78
2. W RS SR L IR

AN ] P R e DAk R LT b 2 S R B AT AR R I AR TR
B SR B R 1 IR AL G MR OK B0 . PR B &
FETR 5 ik B I 8 AR S O SRR 1 i, B AR
W2 IR & i o T A AR TP R (O AT K S
SILTRIY 49%, TS IERIUCN 64.7%, IR FI AR N 2
PR 2 R KR Y 80%, HAAEILMUNGEE] 50% 24
o BTG SRR LAY, T AR O AR
B 42.6%, WTREIEIRIE R 23.2%, HPBREmRIE S 1 1,
2R R 92.5%, 2 MRTE R 80.7%, 2RI 2 MRiE
1 40% LA B, SR | 22 EIR . AR 30%L) |, K
KA. AR . AR 20%L) I,

AT LR 5 OEER LR . QR LR |
@ R ST M @R 2R, HT & St WOk 2 R
JEMEGITT AL REIERR o THE A R AR 0 E IR 1 R
S5 R L LSRR F Do, B0V FpoR R T8 52 M 45K 14 2
IEFRE DoT HASHEF A Glu> Asp > His > Ala> Lys > Tyr
>Tle > Gly, iX 8 FhXIBRIE I KA EILR T8 T4
BERSA 4 F, Hh REBHER(GlI DoT AT 1,
b BH B v R 1T R 1) SR R AR -

ASfF 5 B HH R 5 BT B 2 SR LR S L R A TR 1B
SR I 22 R 4 R R R R 1 WA T R 2 R EUAE, R — A
SR R PEA R AR, WRBRIE SR BOR T 1, UREH 1K
AR R4, WERRETREUNT 1, UG H R SR 51
B, PRI IE AN . ABFRCR B 1) T H8ECHE T o w
Wb PR SR > 324 O L TR R > RS A SRR R >
P 1 AE B SRR R JEOR > ST R Y JE0E > R K >
AT, AT UL, AT O R A, g9 O Ll AR
TR, T ST A A TR i 2 o P I R o5 S 5 9,
) SERIERCE T AR, WL R . MR T IR R,
PG R R, LA AR S T, T S R K R I
AR DR

PP AR ) SR MR VE M 3R I, & 5T S R VT4 F
TE2EVEAr R B2 — 3, e TIN5 A R R rh, &
TP A S LR S e vy, P 19 43 R 0 0GR e,
JIEA T AR HESGLY Ay, 5T R D > 7t A SR >
Pl AR R B > SRS R > TV 1 ARG BRI > i ol
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AT, WA R, SRR E TR TR, AR
) 1) % e SRR R B, PR B (B A, Uk R K 2,
AP S . NSRS ARG, R TR]JFURH R
PHEHST ] B URTR, R R A4S (HIRE, FRINE R+ AR
AAS HWAEHE &, IRERR MM ATRY) AAS (HIRZ, el
rh S — B S SR Ry HE R RN R, S R
FR R SRR . XL, R R HA K S 15
QR, AR, BEAR . RNEAREER . HER. S
FRHY AAS {8, ULHHZ R4 % B A8 57 .
AL BT, A e B T H, AR RS XY A X S
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