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Analysis of fatty acid profile in metabolites and cells of
five Bifidobacterium strains by GC-MS
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Abstract: Gas chromatography-mass spectrometry (GC-MS) was
used to analyze fatty acid profile in metabolites and cells of five
strains of Bi fidobacterium. The results showed that the fatty
acid content of different Bi fidobacterium was significantly differ-

ent among the metabolites, and there were some differences a-

ELWMB: b s i & - KW H (4 5. D141100004814002,
7Z171100004517013)

TEER N BRI, B B KA R A .

BEEE W 241965—) , T il d BHE K2R 0% 1+
E-mail: chenshuxingl @163.com

I 75 B #:2020-11-24

mong the cells. Differences of fatty acid were also found among
the same Bifidobacteriium strains derived from different sources.
Methyl palmitate (Cig,0 ), methyl lignocerate (Cy,o ), and
methyl stearate (Cy3,0) were the main fatty acids in metabolites
and cells of the five strains. Among them, the Cis,0 was signifi-
cantly different (P<C0.05), and the content ratio of Ci4,0 to Cig,0
was between 2.607 and 3.120; the content ratio of acetic acid to
lactic acid was between 2.085 and 2.295. Compared with the me-
tabolites, methyl erucate ( Ci2,1,9 )» methyl nervonate
(Ca4,1014) » methyl 5, 8, 11, 14, 17-eicosapentaenoate (Cag,5,3)
were not detected in the cells of the five strains.

Keywords: Bifidobacterium; GC-MS; metabolite; cell; fatty

acid

N 38 PR AR 22 10 1 0 T B 8 3l 0 2 RN R 1R R
M s A AR5 A B R DT S R A A BRER B, LR
P05 B RE BE DR 0018 2R 5 S5 MDA LT L R K
B AL E5 2L TR A B A 0 B B RE YT KA
BRI T A R WA B A B R R PR A
A2 1 18 45 A T 0 T 5 A R 43, WIS AT RS XA
B YU RIRE HE LR AR TE S AR BT RET L 1M LA BE % 4
RPN FRE S HHERWEDARED T,

Ui 107 1 2 A A R 3B T A G 2 — s o R AT
A RE A E SR . o i R R (SFAD XK
A AL BRI A MR AR R SRR R A A g

19



20

E#i# 38 FUNDAMENTAL RESEARCH

T v R BRI S T TR (MUFA) B A [ i 4% . 38 35 1f
Jig U R B i T S AR L £ 1R B BR (PUFA)
ELAG 237 4o 28 40 i 45 44 L T 7 O T I A 9 S R X JES R
SR AET e,

AT B A A LA EC o B B A R BF 9 T A
20 TR i 107 R i 43 A 1 A AE S — Rl b 1 40 T 4 E R
Shim 207 % 9 ¥k 40 T A9 408 107 BR U AT 1 40 ML A N
Ik 20 TR A I I R S A T R — b AT SR A 7 k. Tnes
U M S s KM R R A HTIN E T 40
JIg 17 TR A4 oK 300 A 2 G 43 43 A TN SR 28 0 T O o AR 48 LA
R 1% BT AT 27 B A BEAT T 402

AT [ P A0 36T SUBE AT B 09 BT 55 2 45 P £E 4k £ B
Fo B T2 S T 1 0 BOBE 9T T L R R I N IR
2 0 P T o o A 38 7 4 e N I R A R 1) O 5 A L
W . I P 5 AN [ WUBE AT T AR 35 7 9 % 40 B v B
W% 1) R %, DA O 5 2 SIS HT T 2 g R 5% O i I F 5
B HL R 05 19 46 S0 B 3% e 7 4R 1 S b B S
1 bR ik
L1 #R SR

B /N &5 S #F B BP-1 ( Bifidobacterium  pseud-
ocatenulatum BP-1) | K W T # BL-3 (B. longum BL-
3) B AU AT B BA-5(B. animalis BA-5) 3% JL WL FT
BI-38(B. infantis BI-38) 52 3% 25 {4 77 T 7k 5

W) AF T A6(B. animalis subsp. Lactis A6) ; /1
E Ol KA R 58 R A E A st e @t
AEFL A 2 A S0 00 = AR AT AR

WUEAT B BS 35 5 8 R B - 3 B AW HAR
AR T

37 B g D7 R R R AR - 3 4k, 35 [E Sigma A

E T RS 21, VO B AL T A R

TR FLIR R VA AL R A B S R T
Bl HARAH .
1.2 UFEHEE

A — BRI F A TSQ000 B, 58 Bk T A /R B
FOPEDARAE
SOM B % . T890A AL, R R B b ED AR
TR AEAWAL : YY-N100 B!, |- ¥fg LA A B A &l
i TAE S . BBS-SDC 1, 55 1y #5 DLV AE W BR B KR

/L\\#

5
a a

o > m & o
S o

i

SERR RS TYAIB B, T % A M EYF A

=
5
b

S VR T HRAL : LGJ-10D &L, 4 50 U R R 24 AL A8 T

o
i

Y R B O ML HI850R Y, 3 B i A 35 .0 4L

BE 2348 | 2021 £4 R | RRSUW

A IRA T

GIHT R ATY 124 B, HA R AR H .
1.3 FBAT B B 7= R R R A R SR

AR B T Ak (30 i e A B B 2 00 I 5 B L
B4 5 AR BUE AT T T 200 mL BUE AT BS 1Ak 77 5
W37 CIRAEIEF7 48 h kUG 57 3 K. T 459 B R AE
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T4 C FORAE AL B AR TTE P 5 mL 0.9 4 3
EhOK S RS WA Al R U ol T 2 A i R AL 4 °C
8 000 r/min .00 5 min, BE UL FiEVE 3 I IREH K G
B YR TR A5 2 & SUBAT T TR B A0 A
L4 WMERAEHKHEEYHR IR IABSENUE

R 14 i 250 1 T 2k
1.5 WS #F & Y AC15 7= 4 B 4 o AR B B i E
1.5.1  BRWEE W ER Ak AR R EOETY OT IR L g AR B
B, MER R 3 mL AR AE S E T 10 mL HEELL A
FHL A 2 mol/L EAAMHEIAR 2 mLIBSJE T
70 CHAB I 10 min; BB L EAE . B EERGMA
3 mL IEC K, RAEZEW154 25 WA TR IE
ChE % 10 mL BL.O4 L B TS I AR R 43 % 10%
RO IR HY B V8 WK 2 mL gE AT WM Ak b 3. B 0 I BE Ol
70 °C B B] 2 15 ming JL M 45 R R W R =R, A
L5 mL ECKERA . H &S Z G T mL ECAHCE
JEEWO L 0.22 pm GLALUE R 08 B SEAE R b EE S T
—20 CHRAF% .

[ AEAERR PRI 50 mg 45 SUBCHF 74 40 A 2 10 mL
HIEW@E T, 347 LR A [ 4 3175 2 1P 1b /9 20 1 s
07 R A i 4
1.5.2 @SS &  RIE M E& S k. B
W

(1) 6,3% % . R il SP-2560 T 41 4% £ (100 m X
0.25 mm,0.20 pm); F it £ /¥ : 100 °C £ £f 12 min, L)
20 C/min J+ & 150 C; LA 2.5 C/min J}+ & 180 °C; U
0.8 C/min J+ & 196 C %3+ 10 min; P4 2 C/min F}+ &
220 C;Lh 10 °C/min F+ & 240 C 43 +F 6 min; X (Ar)
T 1.2 mL/min, BEAE TR EE 220 Cs R 1 pLs 400
10 : 1,

(2) Brik et - TRE & T FRER 70 eVifl
H 2R 240 °C 5 B FURIRBE 280 Cs i H VO E m/ =
35~400,

1.5.3 37 Fp R0y MR e e e 5 K 37 B g D B2 Y g
TR FR bR i 43 ) LA#G B 10,20,50,80,100 f5#EKE 1 uL, il
T AT 3 25 BR R i AR v £k

A FE G R TRV RE 25 R R s M J ek T 5 37 #

JI I T F TR YRS A 1 £ BB W I Lb X A NIST 335 AT & 5 o o=



&M | Vol.37, No.4

J7 95 SR AR o il 4R 2 H AR B A AR W BRI IR 4 =
1.6 HERESHH

BRI 3 OTAT BT A B0 45 R DL S H L AR
W27 Fon . I BE R A DPS #iR AT 25 7 B A
Mr, 22 5 8 35 Pk % JH 0,05,
2 HRY50Mr
2.1 37 ThAR A B A ER BRI GC-MS 347

1A H R 10 5 dEREAR B0 37 Fh i U7 IR Y W 1R A7
MEFOREE, BB LA S A B R R AF L B
B 6} Mg 107 TR R A7 o M B A BTSSR
2.2 SHRNENERFFHPZH ABRNIRE

TR FLIR VR FE LU AH 2 5 KT 1, 02 I H 2 5 o L
AT B A MLER QI P 9 W A i o 5 B L A 1 4 C 38 7=
YrhZmMmARMEE MR 1 PR, Kb Bk E R
28.325~29.430 mmol/L, & & bk Z 0] 22 7 B # (P <
0.05) s FLER Mk B 2 12.825~13.765 mmol/L, 7 1 # BL-
3.BI-38 Z ) 22 S K g 2, {H ¥ I K F Al 3 41 (P<
0.05) . I3 8b . & XUEAT W& A 7= 9 b 2 R vk B 3 K T 3L
PR M B, 55 P 25 40T B F 9T 45 SR — 8, HL 2 R N L R 1Y
WRE L 2.085~2.295, WA KA AHMFLAF & =410 2
PR LR AU H: = B ARt 7 L T LA Bk % 1 5
N W 5 e 52 6 A1, BT LA, BB AT B A R
T i VR R 118 2 TR R L TR HG S A T B ) B B e B e g g

7.5¢7
7.0e7

6.0e7

s (IR

0.0e0Ls | R
9.5 70.074.5

200 300 400 500 600
i ]

Time/min

37 T 07 e T T TR bR R U S ) BT . L 44 B 23 0 Dk Cao
(10.68) .Ce,0(13.42) ,Cg,0 (17.15) . C10,0 (21.24) . Cy1,0 (23.21) |
Ci2,0(25.11) . Cy3,0 (27.01) . C14,0 (28.99) . Ci4,105 (30.80) . Ci5.0
(31.03) . Ci5,1a0 (33.14) , Ci6,0 (33.46) | Cis,1,7 (35.36), Cir,0
(36.07) Ci7,1,9 (38.11) . Ci5.0 (39.02) , Cig,10-0¢ (40.45) . Cig,10-9¢
(41.40) \Ci3,2,6:(42.93) . Cig, 2060 (44.46)  Co0,0 (45.94)  Cig,306
(47.16) \Cy0,1010 (48.41) . Cig.3,3 (48.78) . C1,0 (49.99) . Ca0.206
(52.72) \Ca2,0 (54.84) . C20,306 (56.18) . Coz,1,9 (58.19) . Ca0,3,3
(58.41) | Co3,0 (59.21) Cop.an6 (60.27) . Coz,2,6 (62.92) Casyo
(64.87) . Cz0,5,3(65.16) \Ca4,1,-14 (67.79) . Ca2.6,3 (74.00)

B 1 37HEHRTERLIFGCMSEEFARAEEHA

Figure 1

GC-MS total ion chromatogram of mixed

standard of 37 fatty acid methyl esters
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Table 1 Contents of acetic acid and lactic acid in metabo-
lites of five strains of Bifidobacterium
iR/ FLR/ U
£ 7S LR/

(mmol « L™1)  (mmol «+ L™1)
A6 29.280+0.042> 13.765+0.120° 2.130+£0.014¢
BP-1 29.43040.028* 12.82540.021¢ 2.29540.007
BL-3 28.490+0.028¢ 13.59040.028" 2.10040.0014
BA-5 28.925+0.021¢ 12.89040.014¢ 2.24540.007"
BI-38 28.32540.035¢ 13.56040.028> 2.085+0.007¢

T AT _EAR TR [ #0828 5 8 3 (P<C0.05)

TN A A EESHER.
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(P<C0.05) 5 7 4. Ciso 7E 5 4 4H 7] 22 F B 2% (P<C0.05),
S5 Cisoo G Crso BT IR LK 2.607~3.120, %
BRI DT BR (SCSFA) 1, TR (C,0 ) Bt 15 ¥4 JBE 5 45 T4 Bk
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Table 2 Fatty acid composition in metabolites of five strains of Bifidobacterium pg/mL
i TR S ¥R P RSz AR T =k N R
bR (Cy0) (Cs,0) (Cs,0) (Cio,0) (Ci1,0) (Ci2,0) (Ciz,0) (Cia,0)
A6 20.7784+1.583* 1.362740.944* 2.47941.054* 3.39441.370* 1.17140.018* 4.314+0.638* 1.693+0.050* 13.714=+1.201°
BP-1 12.806+£0.681" 0.55640.001* 1.95740.135* 2.67640.155¢ 1.26040.001* 5.08040.327* 1.790+0.003* 27.250740.393*
BL-3 7.538+0.701¢ 0.383+0.015* 1.476+0.034* 2.182+0.016* 1.154+0.023* 3.714+0.272* 1.681+0.036*  9.525+0.038¢
BA-5 11.97520.061" 0.88540.500* 2.1034-0.505* 2.60640.395* 1.20640.031* 4.664740.774* 1.72640.023* 13.02440.674"
BI-38 11.98840.530> 0.697+0.219* 2.001£0.154* 2.8247+0.208* 1.20340.012* 4.50340.063* 1.73940.020* 15.939+1.138"
e RS TR bR T TEAETR kR kR kR
bk (Ci5,0) (Cis,0) (Ci7,0) (Cig,0) (Ca0,0) (Car,0) (Caz,0) (Caa0)
A6 3.3470.654* 152.364+0.264" 3.04940.302¢ 57.2724+1.518> 6.38040.308" — 5.94940.296 318.48441.039>
BP-1 4.108+1.516* 311.70141.325* 4.98441.566* 112.79940.672* 8.724-0.797* 3.7724-0.148* 7.537-+0.496* 272.274+1.982¢
BL-3 3.0347£0.341*  85.87940.887¢ 2.7947+0.168* 27.52940.552¢ 5.829-+0.265> 3.223+0.001> 5.76640.124"> 336.211+0.888*
BA-5 3.521£0.278* 145.039+1.661¢ 3.079+0.163* 50.97240.663¢ 6.294=+0.181> 3.1814+0.040> 6.02940.024"> 333.819+1.476*
BI-38 3.585£0.177* 136.9134+1.227¢ 3.098+0.126* 52.5144-0.822¢ 6.430+0.086> 3.2274+0.019> 6.06340.004" 336.25240.902*
RRER I TR TR PRl A RIGIR ITER PRI LR
ik (Cis,109) (Ci,107) (Cir,109) (Cig.in00) (Cao.1010) (Coz,1n9) (Copi1n14) (Cig.zn6c)
A6 1.822+0.012*  5.65040.422"> 3.695+1.356* 3.3111.369* —— —— —— 4,488-+0.114
BP-1 — 13.82141.962¢  4.0594£0.147*  4.5994-0.397¢ 1.31240.009* 1.34740.986" 5.690+1.269* 5.34940.088*
BL-3 1.88440.074* 7.73040.879" 3.814+1.240* 2.974+0.753* —— — 2.149+1.958*  4.71840.472%
BA-5 1.83940.061*  7.04840.020> 4.0274+0.193* 5.4300.619* 1.12470.023> 3.9140.292* — 4.850+0.725%
BI-38 1.70940.076  6.87940.250> 2.904+0.853* 3.697+0.674* _— 4,491+0.054* — 3.4614+0.610"
" RIA a WEHRER AR TR R AR SRR AR TR
itk (Cig.zn-60) (Cig.an-3) (Cig.3n6) (Ca0,20-6) (Cao,30-3) (Cao,3n6) (Ca0,40-6) (Cao.5n3)
A6 3.3570.446>  4.50340.893* 2.03040.095¢ 3.80140.194> 2.42240.027¢ 1.026+0.054¢ 0.302+0.087¢ ——
BP-1 6.36640.693* 4.03940.587* 3.625+0.071* 5.6514+0.489* 3.2054+0.018* 2.459+0.094* 2.23040.172* -
BL-3 4.25240.481"  3.535+0.090° 3.13940.031> 4.70340.131> 2.82140.014¢ 2.02740.321*> 1.20440.060P —
BA-5 4.2904+0.006"  3.810+0.351* 2.8304+0.162"> 4.31940.004> 2.95140.036"> 1.691+0.121> 0.816+0.084" 0.14240.074
BI-38 4.48740.003>  3.96840.043* 2.39240.081¢ 4.32140.137> 2.83240.055" 1.431+0.116> 0.619+0.233¢ —
(GRS P S MCSFA SLCSFA S MUFA S PUFA
(Caz.206)
A6 —— 12.720£4.025*  562.252-+2.595>  14.47740.447¢  21.930+1.856¢
BP-1 8.77440.408" 11.530+£0.304*  754.939+4.175* 30.829+1.710*  41.698+2.408"
BL-3 7.64940.130P 8.90940.329  481.4724£0.249¢  18.55140.971¢  34.04740.797"
BA-5 6.07540.089¢ 11.46442.205*  569.738£1.091" 23.38341.167"  31.77440.691"
BI-38 5.58640.028¢ 11.22840.631*  565.76241.034>  19.68041.755>  28.69740.748"

T MCSFA.: Ji 4 16 71 i 107 % s LOCSFA : K4 10 1 IG 107 % s MUF A ORI RIIG D7 % PUF A 2 AW RIIR 07 192 < [ ) E A 528k A TR) R

5 W (P<L0.05) s — — — KRR KA ] .

LCSFA & AR AN b E 2 Mg iR, A L LL Cio s
Ciso Cono LR A S BRI M EZERENIFR . 5 Veer-
kamp U RF ST 45 B AR L. SCSFA th C,,o £ 75 % 20 5] G
WBEXESR . MCSFA 0 Cio.o 5 & FAE P oK 356 AT 98 B
1 R AR L T T R R I R 2 T
IR & B Croo 8K DU FF T BL-3 4ig b & e » H B

Em T WA A6 BP-1, A I, K WU FF I BL-3 7E42 5 &
mE YT B —E NS E M. MUFA 76 4 #k BL-
3 M AR BA-5.AGBP-1 TR EX R (AR % ST
BI-38(P<C0.05), i PUFA & 8764416 L8 % 2% 5.
SR = WA B 25 B BR A0 SR A T R (Cozano)
o DR A R CCortere ) b B IR R (Cooisas ) o
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Table 3 Fatty acid composition in cells of five strains of Bifidobacterium ng/100 pg B #H
o TR ok ¥R 2R iR AR + =k AN L E R
ik (Ci.0) (Cs.0) (Cg.0) (Ci0.0) (Ci1.0) (Ciz.0) (Ciz.0) (Cia,0)
A6 0.8550.001*  0.0194-0.001¢>  0.0960.002*  0.12740.001*  0.17340.001*  0.22740.001> 0.0994-0.001*  0.665=0.006*"
BP-1 0.859+£0.012¢  0.01840.002¢> 0.087+0.003* 0.124=0.002¢ 0.17340.001*  0.22540.005> 0.09940.001> 0.658+0.077=
BL-3 0.782+0.051* 0.02440.002*  0.098=0.006* 0.138=+0.008* 0.17340.001* 0.25040.008* 0.09940.001> 0.970-£0.115*
BA-5 0.759£0.017*  0.0164 0.001> 0.086=0.001*  0.12740.004* 0.17240.001*  0.239740.007*> 0.098+0.001> 0.64140.171"
BI-38 0.873740.121*  0.0202£0.004®>  0.08920.006* 0.12840.004* 0.17240.001* 0.228=0.006*> 0.098+0.001*> 0.4814-0.027%"
. T H bR FERER T-EheiR fifi fiE R AR B e 5711/ S w1 |/ S — 11! D571
ik (Cis.0) (Cig.0) (Ci7,0) (Cig.0) (Cz0,0) (Cor,0) (Caz.0) (Cor,0)
A6 0.17540.003*  9.97540.567* 0.17640.001*  4.39840.245* 0.39140.003" - 0.345+0.004*  20.05040.171*
BP-1 0.167£0.002*  6.5174£0.694® 0.17140.003** 2.67840.244> 0.360740.005¢ - 0.3372£0.001% 20.94440.116*
BL-3 0.1690.002*  9.559+0.787* 0.17570.002%> 3.97040.050* 0.388=4-0.001*> 0.19040.001* 0.34340.002* 20.922+0.041*
BA-5 0.16340.002*  6.92240.675% 0.1702£0.002?> 3.20640.213*> 0.37140.005> 0.190£0.001* 0.33840.003* 20.274=40.841¢
BI-38 0.163740.004*  5.62741.639" 0.1682£0.003" 2.42740.653" 0.359+0.010¢ 0.18940.001¢ 0.33340.001> 21.18340.088*
. T F R R PRI R TR R SR B IR iy Ui TR
ik (Cis.109) (Cig.1n7) (Ci7.109) (Cig.ino0) (Coo.1010) (Caz,1n9) (Copiin14) (Cig.2n6¢)
A6 0.108£0.002*  0.222740.009*  0.168=40.002¢ 0.210+0.017* - — — 0.16140.035%
BP-1 0.106£0.003*  0.219240.011*  0.15740.005> 0.143-+0.024 - - - 0.166+0.022%
BL-3 0.1034+0.003*  0.20040.009*  0.15440.001> 0.280+0.039° _— _—— _— 0.15640.023*
BA-5 0.1070.002*  0.34370.028* 0.150+0.001> 0.168+0.119*  0.06540.001 —— _—— 0.15340.031%
BI-38 0.10440.001*  0.23340.011*  0.156£0.002> 0.03640.017" - - - 0.17240.012¢
s SR o WP RRIR MR CERCEIR SRR SRR eENsR R ER
it (Cig.zn6) (Cig.a0-3) (Cig.3n6) (Ca0,206) (Co0,30-3) (Coo,3n6) (Coo.an-6) (Coo.50-3)
A6 0.1814-0.006* 0.214=40.006* 0.113-£0.001* 0.211£0.007* 0.143+0.007*  0.064+0.004*  0.008+0.001# —
BP-1 0.175+0.003*  0.2102£0.003*  0.1180.006* 0.21240.001*  0.14840.002*  0.05840.006*> 0.01240.005 —
BL-3 0.187£0.001*  0.217240.002* 0.11520.001*  0.21140.006*  0.13440.002*  0.05140.001" —— —
BA-5 0.166£0.015*  0.21370.005*  0.120=£0.003*  0.20240.003*  0.14140.006* 0.048+0.001"> 0.005+0.001% —
BI-38 0.148+0.022*  0.20640.001* 0.11240.001*  0.20140.004* 0.13540.004*  0.05740.002 — ——
{3 SRR SMCSFA S LCSFA > MUFA S PUFA
(Caz.206)
A6 0.2014+0.083% 0.643740.004* 36.27440.993*  0.7097+0.026* 1.085+0.127*
BP-1 0.252+0.008% 0.628+0.013% 31.93140.909*  0.62570.043% 1.14140.034*
BL-3 0.24740.005* 0.683+0.024% 36.78640.917>  0.7360.045* 1.10740.028"
BA-5 0.23940.004% 0.640+0.014% 32.44341.912®>  0.73470.095* 1.08540.034*
BI-38 0.2624+0.0142 0.636+0.021% 31.028+2.194>  0.528+0.010" 1.09140.054*

T MCSFA : J 47 10 F g 105 R s LCSFA < B8 1 AR 1R s MUF A BOR A #0818 s PUF A . 2 AR A0 AR IR 5 W) 51 1 b 2 B R ) 7w

Z R B EP<0.05); — — —FRABIMF],

ShOIEATEARA IR L A 11 MR RE S LA R
/b 2 ZH 4 A 25 B 3 (P<<0.05) , HAUAH MUFA f& BL-3,
BA-5 Wiy S & 2 T BI-38(P<C0.05), K. 41 g
ZIRF AT IR TR & —E ZE R KR TR
P v Y B 0T R 1 i A5 TR A0 M N Y R DT R i B
I, L H 25 ST

20 A A L PN B T TR A E T AN M BE L R TR

Filt 4 05 B LU ) BLAT 440 R R 08 1L RS E T T AR O S E
AT AR SRR AEARIC T o B R B 40 AR I R 0 4 AR
B PR A I HL A AR 42 s HAE A LR I FL
(1 7 15 26T, LR L A0 A A R R 2 i
JIk 0 R 4R I BT AT T 5 4 A ) ) % 3R 4% 1 ok B R R
PR I S O D R L AR 4 T A T 2
i e U T LA 32k 80 %o G AT 43 2 M B H YL BR T TR AR 4

23



24

E#i# 38 FUNDAMENTAL RESEARCH

SE SR I A K 2 T B3 2 g I R b 2 RN & B R B
B Z 40 8 BN 2 R 22 07 ) bk L BEAT 2 T gt A
B B 2 A BRIV J R O B 2% B R S 4
3 Hi

W5 K B [ LIS A B B U 1R & it A AR 7= ) 22 T
2B TR Z A — i 1Y 22 5, Bl OR WU Y
UL FT T B Bk =2 (] (Bl ) ST B A6 R BA-S) AFFE &
—E MRS R 22 5 . L4 SUIBEFT 15 40 B 1A 14 B 7 TR 2
FCAR I = 1 v SRR ) 1 22 SRR N . AR AR R (Crano ) LB
BEHR (Crsno) s = PUBEER (Caio) R 5 BRBLISFF B A0 6 7= 9
T 20 Bl v i 3 R T R 5 45 T AR AR b Cralo 7E5 4
AR 2 5 8 F (P<T0.05), Cyo 5§ Ciso M9 T 5 3 B

(oo *pe ) H2.607~3.120, L WA LR 0 WK I 1
(Com * Cam) N 2.085~2.295, %540, S50 =¥ AL .
25 DR R AR o R R T SR R (Cozruo )y 1 IH B M R
(Cotonr ) R IR (Coousms ) o S5 22 AU WU AT 14 B
Ui 12 5 30 1) i 1) ) S A 3 — 2B 9T
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