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Analysis of nutritional quality and volatile compounds of honey from Apis
cerana cerana in Changbai Mountain
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ABSTRACT: Objective To discuss the nutritional quality and flavor characteristics of honey from Apis cerana
cerana in Changbai Mountain. Methods The physicochemical and nutritional parameters (diastase number,
fructose, glucose, maltose, sucrose, fat, protein, proline, Na and vitamin C) of honey from Apis cerana cerana in

Changbai Mountain (region of Tonghua, Jilin, Baishan and Yanbian) were determined based on several published
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standards in this study. The volatile compounds in honey were detected by gas chromatography-ion mobility

spectrometry (GC-IMS), and its aroma characteristics were clarified. Results The results showed that all the

indicators were in line with the national and industrial standards, and the quality of honey from Tonghua region was

the best. A total of 105 compounds were identified in honey from 4 region, among which alcohols, aldehydes, ketones

and esters were important components of the flavor. And there were differences in the volatile components of honey

from Changbai Mountain in different regions. Among them linalool oxide, furfural, ethyl acetate, acetic acid,

2-methyl-1-propanol and 3-methyl-1-butanol were the characteristic substances of honey from Apis cerana cerana in

Changbai Mountain, and they contributed to the composition of its characteristic aroma. Conclusion Honey from

Apis cerana cerana in Changbai Mountain is a nutritious honey food with certain advantages in nutritional values

such as proline, protein, and vitamin C.
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®1 BEHMRRXEER
Table 1 Sample information of collected honeys
YB FEMINEEBAMTHZIEA  N42°437 E128°12" 708
L MR R £ TR
TH EELTHEHEMATRN  N41°48/, E126°08" 509

BS MWLM AR ERHE KR N41°56", E128°09" 1124

N43°15', E126°93" 304

1.2 RFIRAEE

WL WURER . ZREN . RIVEMETER . EUEAREN . RIR
WP s, R T B RITEA T, Ak (20 =
98.0%, JtItH REBEARAF), L. HEL[AI5A,
FEBRCHRBHE CRENDA IR A E, K. S, 2
B WERFEALAN (AIBEE, 408 =99.7%, RHmRHEIiLE
RAVE R R, IEANE: 2- T W, 2-00H0 | 2-CL R | 2-5FHR |
2-3FM . 2-TWR(GrHral, RIRIHL T A F]); 99.999% A < .
20 mL T0 5 (L AR 1 BE R # AN AR A FR 2 D)o

UV-2550 BUEe4h-1] A6 . LC-20AD AR
A ETEL(H A SN R, MEBRAR(EE Eppendorf 2
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H]); iCAP 7000 HLJBHH A 55 8 F A IE (X (55 H FE R € /R
FBHE A H); Synergy HT BbR{Y (3 ¥ Bio Tek HE [ A B2 H));
PGF-40AU 4l /K i 3 15 45 (RIS T2 il ); TA10003 B
BT R (REER T g AR FRA F]); FlavourSpec®
KM B F i % 3% 1Y (gas  chromatography-ion mobility
spectrometry, GC-IMS)(f# [ G.A.S./AF]); CTC-PAL 3 &5
Wi Zs B 3h gk AR 3 F (5 - CTC Analytics AG 2l );
MXT-WAX B41%E G5 (30 mx0.53 mm, 1.0 pm)(3E
Restek 2\ H])o

1.3 LWHEE
1.3.1 A E

MG GB/T 18932.16—2003 3488 vh i 43 Bl (B A 0 2
ik Ay EIRREVR ) e AR S P TE R R ARYE GB
5009.8—2023 (&l GEARUE £ i P ARbE . AN
R . 22200 . FUBEROIIE ) i S 0RO 35 R
ah P RO A AR . Z MM RERE; R GB
5009.6—2016 { B fZ 2 E G AndE &5 A AE ) $
2R IC il 5 vk 0 BE R i B B S L e GB
5009.5—2016 ( &L EEFZRlE &R PERARHME )
BB U D A P B A R MR GB
5009.268—2016 (£t 4 E K ArUE £ H 20K K
FE ) MEFEM PR Na &8 ¥ GB/T 32946—2016 (1%
PR A SRR 5L ) DU E R S R AL
5o fE; HIHE GB 5009.86—2016¢ £ i Z 2 EHARE &
FRBTIR LR A ) W R P 4R R C i
1.3.2 AR &M Rk 4 Fr bl 2

(DR A B 5 92

FREL 2 g #E0h ETF 20 mL WiZSHiAF, 80 °CH¥H 20 min
JEHERE, REARESIE 3 AHPAT

)iz PERE S

LR : 80 °C; MFALHTIE]: 20 min; FEREMAREL: 500 uL;
AR BERE; b3 500 r/min; PEFEETIRE: 85 °C,

(3) GC &1

EFEAEIREE: 60 °C; B M Al A (L =99.999%);
FUFFHE: WA E 2.0 mL/min {343 2 min, 7E 8 min £k
PEHEE 10.0 mL/min, 7€ 10 min NZEM4% 2 100.0 mL/min,
{45 40 min, B35z 77EFA]: 60 min; PERE CIREE: 80 °C.

(4) IMS 44

R GURGH); EBEKE: 53 mm; HigHmE:
500 V/em; IEBERE: 45 °C; EBEA: Mo (LE =
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HIXT E
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YL Z C5F 10 DNEFRARARINE 25 R 1E I3 2. B TER
(RS PPN 2 S 0 . BT . T B B
FEPRZ —, T TG (A 1 U B o A, LR SR e 2 L
Tt A B R =Y 45 R EoR, Kl e s B TE R
T A T B E 7.58~16.33 mL/(g » h)=Z ], 47 T Ik =%
FEHRE(GH/T 18796—2012 (W% ) )Hp T B3R ) 3 493 Tl (L
AL TH AR5 & B

WP EA 80% KL G, FEA RN A
Bl A2 ZERERRENSE, EPRM e I R S0, 4
R, K e DU R o s, RO
25 WH RIS 200 o SRLOWE R 250 2 R O 28 B Y TR A
60.54%~67.56% 2 [8], DL TH Bt B, 4 X g%
2 ZERE S IR T 1.00%, REMRSAAS H, A gh R4
FEZFARME(GH/T 18796—2012),

e 2 ep g I U RN AR 1 A R /D, BRI RSk
U5 T2 B 50wy LB SR, 754 % v DL R
B R AEEDT), o O b 0 Fh 28 TR 4
(4 46 28 D78 10, B A1) T A i o e e 75 9 ol I 1) o
AR, g R B oR, K e R i 17 R
B 38 Bl 43 1) 2 0.21~0.30 g/100 g LA K 0.19~0.35 g/100 g,
o Rl TH eSS R, T T SO O IE 1
R L e B U R (1 g/kg) LA R I A 4 L T Y
HMARHENE DR E0.25 gke). WERERE RS
e U S IR, N R PR e PR AL RE ST L
B SRR BRI, DL X 5 R e A
H R EEAREYY, HR SR b I AR S R
Ao, g B R, K e il R S R
K 74~258 mg/kg, HAFLL TH #Edh & s, 8 TTE%
0T E 4R LA 26 (15.73 mg/100 g). k&zEsls
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Table 2 Comparison of nutritional indexes of honey from Apis cerana cerana in Changbai Mountain from 4 sampling sites

e 5 YB JL TH BS
TEMBHE/[mL/(g * h)] 11.57+0.15° 7.58+0.23¢ 16.33+0.45° 11.07+0.40°
/% 41.37+0.35° 35.7340.49° 36.93+0.35° 43.18+0.32°
2 HE/% 19.95+0.33" 24.81+0.06° 30.63+0.15° 20.38+0.12°
FER% 0.75+0.11° 0.89:0.06" 0.65+0.14° 0.87+0.10°

TEHE/% A E N oA A H A
RENi/(2/100 g) 0.22+0.02° 0.25+0.05° 0.30+0.04° 0.21+0.07¢
HHFi/(g/100 g) 0.23+0.01° 0.19+0.01* 0.35+0.02¢ 0.21+0.04°

I R /(mg/kg) 91+2¢ 7443 258+8° 119+6°
Na/(mg/kg) 12.95+0.07° 11.20+0.10° 14.63£0.15" 6.99:0.09°¢
4E1EE C/(mg/100 g) 0.60:£0.05" 0.55+0.03" 0.72+0.05¢ 0.62+0.07*

TE: TR/ NG FRERIR 25 57 135 (P<0.05), £ 4 [Fl,

2 38 9 W A5 2 (10.52 mg/100 g) LA K T i 2 U7 525 f 361
58 (32.15 mg/kg) Y Il & R 5 = .

o 1l e BRI, A 9 3R I IR 0 e 2 TR
W28 O 2 B IhREES P R i RO |, B
BRI YL E L5 54 fh, LI Na fl K SERZ,
Sy BT Y G R, T R T TR 7 ) 5 D
BRI BT 5 YA B P2, i R C LTARAE T A 28
e PP ] DR PR e B PR AE | B R DL RN 2%
PECI SR 2 b e A R BB . AR EOR, KA
LI 84 B B Na & Ve Bl 6.99~14.63 mg/kg, 4EHEE C &
VLR 0.55~0.72 mg/100 g, FAP LA TH #5042 C
Ml Na & B

25 IR, KL e S ) 25 T AR B A B 1R R
WERLE, HA AR L R A8 IR 05T, Ford DU fb b DX ™ by
(2 B TR I . XUE AEP458 1 SO % - vk ok A
FMRE L 9 A SRAE s K (1L T B B AT T AR R .
BER . T RRANE AR 4 P LR A E B, BT
TR A3 B2 24.1x107, 20.8x107%, 21.88x107*, 27.2x10™
g/kg; TR T AE P R G M USRI AT A B X g A AR
DX v e 2 1 A I, R PR VRORE T - S R 9 A [
AR - (8 - JB T v DU e L 2R b & A ke kA
B, KI5 2 (P<0.05) R 2R
(P<0.05)FITFHA Z (P<0.05) & 1t 5 o 45 G T A BIF R 45 28,
HE—2 5838 T P11 P B B 0 5 SR AN
22 BEMERD S
221 KEWLR 4 ASRAE P E AR 515 B A oA

i GC-IMS By = 4ERERI4E R, ol LB WA KAl
DXAS Ti) 7t v 6 2 & P 4 R M A DL A — T 25 5 (A
D)o Rith—25 EXT HOAE S P 4 R M o 1 22 57, SR IGE
A b DX e B A i (TH) A9 15 BV SR 2, AR it ) 335 ]
F S, A5 BIASTRIRR i 1 22 50 LR 2)

BS

TEFST ] /ms

P AKX 4 SR e 2 35 R Mk L 1 = bR I
Fig.l 3D topographic plots of volatile compounds of honey from
Apis cerana cerana in Changbai Mountain from 4 sampling sites
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BREE . 3-H -3 TEE . 3-F3E-1-TEE. 1-TEE. 2-IREE.
3-REE. 2-HI-1-NEE . ZBE. KHBRH . AR .
LIRCHR. CIRAHE. 3-HETMRANE ., 2-HETRANE.
TR, WERZEE . RTRIE. ZRIHR. K.
-, 6-F F-5-FHd-2-H . 1-953E-2-TN R . 3-2%E-2-T
il 2-BFE . 4-BEER . 4-F L300 -2 . 3-1 -2
2-CL , 4-H -2 L 2-)8GHR L 2- T . N . (B,E)-2,4-
TGl . (EE)-2,4-B Il . E-2-CURRE . 3-HE-2-T
WEE . 2-F -2 . R . OB, R, 3-HET
W 2-FBENE . NE . 2-ZMERENRIR . 2-Z Bk . R
fEI5HRmE . 2-2.36-3 LR | 3-23knkne . XARqeks
1,8-FM 2 . T HIE =ik, — F LR RS R A A
B EAARHIX P L) P LR . FRCE | 2-I R IR 4
O iR A DX g (YB) h 2-F BRI TR L TR | -
TNER . S-FRR-2-BRME . OBERE . 2,4-C0 UGB . RGN
X SR BT S A I X g (BS)
. BERE . CEE. 2-NMERE . Y RREE . Z-3-CUERE. 1-OEE .
LG 1-00-3-1 . 1-IN e, 2- T/, 2-INE . N R I
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Fig.2 GC-IMS difference spectrum of volatile compounds of honey from Apis cerana cerana in Changbai Mountain from 4 sampling sites
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Fig.3 Fingerprints spectrum of volatile compounds of honey from Apis cerana cerana in
Changbai Mountain from 4 sampling sites
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Table 3 Information on identified volatile compounds of honey from Apis cerana cerana in Changbai Mountain
i &Y SRA AR 431 I Fat TRERFEEL  PRWRTRls
1 a-FA T PTG . AR . KRB, B CioH,;50 1543 1906.6 3015.859
2 KR F B 2. i CsH;05 152.1 1820.4 2503.097
3 E YA LSS Ny CsHO 120.2 1814.5 2471.504
2 = A=
4 e Wn%ﬁi‘zﬁigﬁﬁgh k. CyH,0 120.2 1771.9 2254.224
5 3- e R i FERR IR CsH0, 98.1 1802.6 2408.655
6 terpineol B AR, L RRR CoH;50 154.3 1767.1 2230.880
7 (E,E)-2,4-T- —Jiwt KSR CoHy40 138.2 1788.2 2335.031
8 TR WK . S, AR C,H;0, 88.1 1713.9 1988.461
9 THR-— Ik g . . KR C4H;0, 88.1 1713.9 1988.461
10 7- T PIBR Wik, gy . b C,H,0, 86.1 1712.6 1983.074
11 5-F 32 - k. AR CeHq0, 110.1 1655.1 1751.428
12 N R TR . BEUR C;H0, 74.1 1639.3 1692.534
13 2-F R PR A5 T A C,H;0, 88.1 1633.1 1669.895
14 2R A R A C:HsO 106.1 1553.5 1406.221
15 2- L PR R R 12 == /1 N KON 1 i CeHe0, 110.1 1543.3 1375.593
16 LIR-Hk ESEUR C,H,0, 60.1 1505.5 1267.726
17 2Bk U C,H,0, 60.1 1505.1 1266.394
18 TS - LA Ak, Ak AOF ., BHi CsH,40, 96.1 1495.7 1241.092
19 TR R Ak, Ak, HOF. B CsH,0, 96.1 1496.2 1242.424
20 AUk EE- L W C1oH 50, 1703 1459.0 1146.542
21 AL IR — R A & CioH,50, 1703 1458.5 1145.211
22 2-7, 33 B Lk A, ARk ™F . B C/H N, 1222 1451.5 1127.899
23 (E,E)-2,4-BF —Jfl BN, bk, B, B3R, WEE C;H,,0 110.2 1495.2 1239.700
24 2,4-C I e &, 5. WG CeH;O 96.1 1427.0 1069.929
25 T . MAEERS . A RRATMAE SR CoH30 142.2 1406.7 1023.982
26 2-T-fili N N N ] CoHy50 1422 1400.3 1009.965
27 I = R B Wi, C,H,S; 126.3 1412.0 1035.664
28 3-Z g TR R EER C;HoN 107.2 1388.8 985.044
29 1-CV W, ek . B HE CeH140 102.2 13743 954.672
30 FLIR 2 Bs- Ak BE CsH;405 118.1 1362.4 930.531
31 AR Hg-— Bk RE CsH,00; 118.1 1362.4 930.531
32 Z-2-T% 0 -1 -1 g B CsH,0 86.1 1341.0 888.477
33 3-F k-1 - A MG vIn] TR, KRR C¢H 1,0 102.2 1345.5 897.044
34 2-JEE- LA B . BHR C;H;40 116.2 1338.6 883.805
35 2-PEE-— Rk B . BHR C7H;40 116.2 1338.6 883.805
36 1-F2 32 - A FERHBR . T C3H¢0, 74.1 1317.3 844.088
37 1-F2FE-2- N R - — AR FEBHRR . T C;H,0, 74.1 1317.3 844.088
38 3-FIE-2- TR - LA (UL SRS C4H50, 88.1 1301.7 816.052
39 3R EE2-THI-— Rk FOHUR . DMK C4H; 0, 88.1 1302.1 816.831
40 ALz BN . MG, WEE . AF CioHiy 134.2 1281.5 782.566
41 ZRCHR Rk, HAE. ER, B Ik CsH;60, 144.2 1281.0 781.808
42 3-HEL3- T ImmE FHA R CsH,,0 86.1 1266.9 759.538
43 - B HE CsH,0 88.1 1268.1 761.458
44 CLR TR WRRAE | WA CsHi602 144.2 1248.9 732.276
45 1,8-izi-Z-BfufA A5 R D 2 A R CioH;50 1543 1230.8 705.782
46 1,8kl 25 -~ B4k R T 2 A IR CioH;50 1543 1230.8 705.782
47 3-F Bk - A B SlE . FERAE CsH,,0 88.1 1223.3 695.030
48 3-FE-1- TRk B SEE . FELAE CsH;,0 88.1 1223.6 695.414
49 3-FBL-2- T - FL A RE CsHs0 84.1 1216.7 685.815
50 3-FEOL-2- T R A RE CsHs0 84.1 1217.3 686.583
51 2-BE -k B FAERRE . BMAZSE C-H,,0 114.2 1195.1 656.249
52 2-PEfid-— ik B FHEUNEE . BMZE C-H,,0 1142 1195.4 656.633
53 P e, WE. BRI, HEEL W, BE C;H,,0 114.2 1199.4 662.009
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' &Y U =i 523 7 F S Fa PREATESL  PRRITR/s
54 IR A NP CsHO 84.1 1192.8 653.241
55 1-J K -3 TR, G, PR CsH;00 86.1 1177.9 621.326
56 2-F B2 s e, WL, wR. AVERE. RE CsH100 98.1 1178.9 623.573
57 1- T -k FAR(L]7S C,H,00 74.1 1162.7 589.859
58 1- T -3k FARLIIN C4H;40 74.1 1162.9 590.309
59 4-H 331 H -2- - LA R, Pt HIE CeH,00 98.1 1153.0 570.530
60 4-FF B3 -2 — B A LR, Tt R CsH;00 98.1 1153.0 570.530
61 X — FEM CsHio 106.2 1147.7 560.191
62 28 - LA ZRIEH . TERT CsH;,0 88.1 1137.9 541.760
63 2- - T AR R . BT CsH,,0 88.1 1137.9 541.760
64 3- R AR . BT CsH;,0 88.1 1125.8 519.734
65 3- 15 -2- - P A IR . I A [ A A= ) sl ok CsHs0 84.1 1118.6 507.147
66 3- P -2- - — e Ak AR | I [ 72 A= S o CsHs0 84.1 1118.1 506.248
67 2-F L 1- N - LA LN S C;H,;00 74.1 1112.1 495.910
68 2-F -1 - — R A ERRY . TR, R C,H,;00 74.1 1112.6 496.809
69 2-CL il RF . HE . W, Tl CeH,,0 100.2 1101.9 478.828
70 3-HE TR B SR FAENTFERARER%R C;H14,0, 130.2 1083.4 452.756
71 2-H I TR LR - PR SRR C,H,,0, 130.2 1070.4 436.123
72 2-HIL TR O BR-— Rk ERFE C;H,,0, 130.2 1070.4 436.123
73 1- PR P AR WG . SO C;H0 60.1 1058.8 421.739
74 1N - R ik WG . A R C;HO 60.1 1059.1 422.188
75 TR WELRE . BE. Bz CeH1,0, 116.2 1054.7 416.794
76 2-THE R C4H,0 74.1 1041.3 401.061
77 4-F 32 i TR A IR C¢H,0 100.2 1028.7 386.667
78 2- 13 i TR BRI E CsH,,0 86.1 1002.2 358.280
79 TR TEAAR . IS A AR CsH;0 86.1 1003.0 359.107
80 NER LT Lk e S Sy e CsH,00, 102.1 975.5 336.508
81 BT M R D CeH,1,0, 116.2 983.7 342571
82 2 D RS C,H,O 46.1 944.5 314.461
83 3-HIELTE vy, ek CsH;0 86.1 926.5 302.334
84 2-P BSOS C,H;0 60.1 934.7 307.846
85 2-T M SN YR C4HO 72.1 916.8 295.996
86 LR TR SRR, B, K C4H; 0, 88.1 896.7 283.318
87 2- N T JE AR C;H,0 56.1 867.3 265.680
88 il WHT. SRR R C;HO 58.1 838.3 249.420
89 2-F LN FHERR . IR . s IR SR AR C,H;0 72.1 829.1 244.459
90 TN AR C;HO 58.1 818.7 238.947
9] B ¥ B C,H¢S 62.1 794.8 226.821
92 3 U NN €5V € U C,H,0 44.1 765.6 212.766
93 4-BEfil R C;H,,0 114.2 1137.9 541.831
94 S B N =N 11131 NN (€3 S CeH,,0 100.2 1102.6 479.977
95 2-2 FENK IR B, mA. ZHELAMEFTER CeH;sO 96.1 973.6 335.089
96 Ty A . B, KRBT, IR CioH ;50 1543 1646.1 1717.706
97 Z-3-CIREE B, HAR CH,0 100.2 1405.7 1021.645
98 AR EERR R CoH 60, 156.2 1372.5 951.006
=i ]
99 Imﬁ‘g:izu&fjgﬁﬁ HHIER . B E CioH;50 154.3 1358.7 923.100
100 mﬂ;)ﬂfuﬁ;zﬁé{;ﬁﬁ HEER . BOEE CiHisO 1543 1358.5 922.606
101 2- IR HEnk IR O BE R HEARMER R C,H,40 138.2 1245.6 727.292
102 E-2-CUJaHEE HE. . JED CeH;0 98.1 1234.2 710.720
103 R F i BHE. T B C;H,4,0, 130.2 1181.8 629.701
104 a-FA I ARA WSS AL AL S CioHis 136.2 1200.1 662.932
105 6-F JiL-5- P s -2 FHAGRR . SRR, FRA CsH1,0 126.2 1350.9 907.572
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27.6%) . 221 4, 5 20%). FH2520 4>, S 19.1%).

FA(15 4, Ak 14.3%). BRIS(6 1, hEk 5.7%), LAK.
WSS . M. REA IR MY B (14 4, 51 13.3%).
B O], L e Y e RO R SR AR A R
BEs . WEE . ERRANTEE, 5Em AT e Rk ot 58 i 8
_ﬁ[26—27]0

ARG X B H 08 A A A A A T T AR (0
SRED AT, EARBUBRRAR S ElE ., SO T
) SRR e 28 R L AR BT 10 B3 R ARy, R I4AAL
DFREEE . OBERE . 2-FJL-1-NEE. 3-HIL-1-TEE. ZmAng
2 T e e AT A M R e, R e R il
BIEHE I RSy, TR 4.

R4 4 DREMPK B PEEHEE L I RAIEFR

Table 4 Peak volume of characteristic volatile compounds of honey from Apis cerana cerana in Changbai Mountain from 4 sampling sites

st/ kAN Rl
TH YB BS
AL R 10549.83+271.74° 6880.39+118.72° 7195.31+65.69° 7225.21+34.49°
2-FJE-1-py 5149.71%6.60° 3440.85+14.06 3438.58+1.62° 4362.19+112.46°
LR LT 7929.39+52.75° 4904.91+77.07° 4808.14+18.03° 5103.23+12.55°
ZR 8441.51+263.30 9475.39+151.59° 7457.84+18.89° 9887.74+271.99°
R 4360.51+40.96" 3332.91+38.24° 10814.06+56.86 2425.30+137.24¢
3-FSE-1-TEE 4253.49+21.08¢ 2319.36+11.68° 1994.83+4.21° 3021.72435.11°
TEFR WA 7 rh, Kb e A 3% O 2 BOR T 3 -
Zr T

PRI SE, | AR 1R, B AN SRR N E T
B/, W R R AR TR . AN ST IR A 1Y Hp e e
BRERL I R IFORL R, RSN T, TR B IR LA Y
i AL T S TRAEY) | R | S ROR B S R IA G,
FP R P By T S W R v ) S LA R A, X TR Y
TR USRS A B R K AL s Sk £
AR R F, AR | R SR E R TR
B AR AE R . B RE . ARTE R LIANTE . Bk
W RER A ALY, R A R LA A AT A R R
FE LR BE AT, AT AR B AE AR bR S T e 28 19 1B
TSP R B U WA | PRSP DL R A
A BRI, IR 1 25k i P, A O % i e
B SRR | O e e R S I R B gl R BT
3-F - 1- TREHA IR BIE, R e AR 5 &
PEAL AR, SR AT 48 0 2 v 2 R 1 KU i O
2-FJE-1-N B ELAT T I . TR L R TR, R E
fFEE Bl Y, R H A AR | UG, SR
Jon AT il AR 5 5 )L R 20T s g g A DTSR B T
-GC-IMS HARXS Z W 1L X 1 4 Fh A0 23 CRAEE IR M2
T5 ARG 2 5 R B B 2 ) A 4 FpARAE AL R R RS
B2 SR 10007, 2 AR 1 2R O TR e 2 AL 2 v o5 it
PR . T RRLT SEUSR T2 [ AR Sl A B M 3 -
X e 3 AR LR (T R AR E)
ERNERL AT AE, KB R I T2 & i v i35
KUY Z—, BEFEDEENBRIEYITR . B,
PP A L P e 2 AR AE A 2 1 Ay, R T A
JRUA:

INEILE L RO RE e N W 2 =N S A=
WrEgr o e 2, B ST REMERF Y B EE . A
WFFEE LI E K X 4 AR 5 10 S EFRIERR,
B T AN M A 1 LD A e 1 7 SR A o B e T, R
KPR B 28 A 75 SR A R o X Bl T ) E il b e € 0
ROHAE AR . EAIR . 4B R CHEHRME A —
FE LS

K GC-IMS S B AR T 1< 10X 4 A RAfE
14y P A 6 N B R R M KU B T, RS SE 105 Ak
G, HrPEEE . WSS S BRSSOk 1 E B
SRSy, FLAS ) 7= b R 1 e e 2 52 0 5 M
IIEAEZESE . W E GC-IMS KURTE S 1, BIR T
BRI . 3-FBE-1- TR b7 e, 2-H A 1-NEE. &
R . LR S BRI M Ll e (R AR KR it . A5
S5 SRS T R L e TR XU 19 R SRR A T
Mr, BT RLR R L e 2 1) i T 6 R & T B —
SE [ S A A 22, Bh 7K L X AR R i
K.
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