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Short - term toxicity test of red palm oil
LI Hanling', LU Huiyuan', SHEN Weijian', YOONG Junhao®, NIU Yueting®,
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ZHOU Ping', WANG Yigian'
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Research and Technical Service Institute of Malaysian Palm Oil Board, Shanghai 201108, China)
Abstract : In order to evaluate the safety of red palm oil as cooking oil, the short — term toxicity test of red
palm oil from Malaysia was conducted by GB 15193. 22 — 2014 National food safety standard 28 - day
oral toxicity test. A total of 100 SD rats were devided into 5 groups, and the high, medium, low dose
groups of red palm oil were set according to 20.48, 10.24, 5. 12 times of human intake. Solvent control
group ( corn oil group) and negative control group (palm oil group) were also set. The rats were given
both adulterated feed and oral gavage for 28 d. The clinical performance of the rats was observed daily,
body weight and food intake were recorded weekly, and food utilization was calculated. Before and at the
end of the test, rats’ eyes were examed. At the end of the test, the tests of hematology, blood
biochemistry, routine urine, gross anatomy and histopathological examination were carried out on the

main organs, and the organ coefficient was
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calculated. The results showed that giving red
palm oil at the real dose of female 2. 04, 4. 11
g/kg and 8. 31 g/kg and male rats 2. 12, 4. 23
g/kg and 8. 45 g/kg for 28 d, the experimental
rats were in good clinical performance, with no
abnormal changes in body weight, food

utilization, organ weight and organ coefficient.
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The results of hematology and biochemistry and routine urine indexes were within the normal range. The

histopathological examination of each organ showed no pathological changes related to the tested sample.

The red palm oil has no harmful effects on rat, and is safe for orally intake in a short period of time.

Key words:red palm oil; short — term toxicity test; safety evaluation
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ity Ff e AR S RS Q10 4F, BA R I
BRI g R A B AR O 0 B
I FLAT B VR . Canfield 25 SR FH 21 47l i A1
B —HE NEREEREXT 1 ~24 A B IL KR Y 7
EHFAT A 1A H 0, 45 R &, LR S
B —HE MR BRI AT LURR & I i 2R L v
FIREFL A W S e B, AR AR — 3K, Salem ™ 4
T2l s SRR (A R VAER
Wy A E =M R AR ) | BB A8 KRR 1M
V% B2 i 1L T I ve 2, 4t vy v 2 i 1 LI
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IMANZLAZ AR I T T 45 W a8 K R sh ¥, 45 Rk
I, LLAERE A (7% (14% ) B TR 728 b 75 ) R i
BN RGN, HA D H IR B i (GST) 3% 14 7>
RN K AL 1.6 F5R 2.1 5, FIILL RN
AT AR ) A A A T e s K R R e
GST it

ZLARHRIN 7E 2R i I L BR 32 AR W 45 1 DX FH
Z s IR AT T A AR A BT
F [ AR I b v ( GB 15680—2009 ) [Y#E5K , ]
PG AR LA P 1, DR e o LA 5t /10
r DR IH 27 23 2020 AR TT T 20 AR R I 44 A
(T/CCOA 18—2020) , JFF 2021 4E5LZjite , iZ AR UERY
KA R G HELLARRIAE & AT R 1 15 5
filto VT ZLRA AR AR Sy s T A 22 4 1, A
FEXS R E R DU Y™ £ R i A 7 e 3 2 1
58, ISR 01 (55 | E ) 2T 9 VR A e i 2 1k
ERTHE/ e €/ B S
1 #EE57F=E
L1 XA
L1 1 2k

LU I, % 0. 900 64 g/mL, R {H ( KOH )
0.19 mg/g, 15 40{H 0. 084 g/100 g, 24k (KOH)
196 mg/g, (5 #T 5. 0,41 25. 1 ( F 41 133.4 mm

) S DR B 344, 5 mg/kg, R EARAE M A AR
W& (i) A BRA Fl
1.1.2 Zikshy

SPF i fift e B 3L SD KR (35 100 5, M ik 45
e T A AR50 S B ARG FRAS R R 73R
JE 20 ~25°C HSHRE 40% ~70% (15 % 2 45 i
Fio KRR VLI ) B2 25 4: 9 TR BRZA W
Pt
1.1.3 [ 5k&

BAAKEL T BX 43 1EH WM, H7 7180 & [ 3
ARSI BT, A AR S5 B XT = 2000 iv 34 il 3K 53 4
1, A AR SEHE CS - 2000 i 4 [ sh#E 53 71X, 1 Hi
UA - 600 JRIE S HrACFISE R RM2245 18841 7 #L.
1.2 &X&7&

S GB 15193. 22—2014 (£ i %2 4> B F bR v
28 K2 N BRI ) 04 T8 1 B R IR
1.2.1 it

R [ R B B 45 R (2016 B) ) A1 GB
15193.22—2014 FJZER , H-L55 % L AFRE I AE K
WA FHREE , SR8 AT AL A 28 101 0 B
75 2RI 25 F KB Bt mh AR ) 4 5
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(BB AN 25 o/d, (R & L) 60 kg 1T,
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2 HR5HMH WRRERILE 1o 3R 1 Rl 6 AR B A4 5
2.1 ZrAsAm b KRG R R IR Z 0 e AL R BON A G E] , TR 25 Bl

W R, 25 APy RR AT MR W] A ZDARRE M S TR 2 S AR i 4 AR B %
WS U R, JOAET . LRI R AR AR T, 22 R B RS T A L (p >0.05)

F1 OEMEENXRERENRME (X £5)

P31 131 BB/
0d 7d 14 d 21 d 28 d
B S 81.1+4.5 125.8 +7.6 162.4 +13.0 188.4 +20.1 209.4 +23.2
FER 4R 81.1+4.5 128.2 +8.0 162.7 +11.4 189.2 +15.5 207.4 +16. 1
e AR = M A 80.9 +4.4 128.7 £10.0 161.2 +15.9 186.7 £17.9 206.0 £21.0
ZLRRHRIM 7 2 80.9 +4.1 127.8 £6.7 163.0 +7.4 189.2 +10. 1 208.2 +12.4
LT R = 70 e 2 81.0+4.3 124.7 +8.1 158.1+9.8 182.8 +13.1 200.2 £12.4
B S| 82.4+4.4 140.2 +8.0 195.5 +16. 1 259.9 +19.7 307.4 +24.1
R Y 2 82.2+3.9 135.8 +10.3 198.1+15.9 259.1+22.7 307.7 £32.3
Tif ETAERERG ) 20 82.2+4.0 142.4 9.0 203.4 +14.7 263.9 £21.6 315.5 £28.0
ZLRFERRIM ) e 2 82.0+4.2 140.9 +9.9 202.4 £16.3 261.8 £22.4 309.4 £27.0
LT REHA I S 2 81.9 4.1 138.5 +5.7 196.7 +11.4 256.2 +14.8 298.2 £20.3
20 EERAE 28 d J5i , R BUT- R PR R g H R, T
MR 1201 g T2, REUR SR REUEPRH mEHE AR &, 451 LR 2,
Fx2 EZERFIZE(x xs)
R T s e el A
1.25 152.7+13.4  13.9x1.5 1.14 £0.08 0.9 2.04 4.9
HE 2.50 153.8 7.3 14.2+0.9 2.31£0.09 1.8 4.11 9.9
5.00 149.4 £8.5 14.1+1.0 4.71 £0.28 3.6 8.31 19.9
1.25 201.5+14.1  19.6+2.1 1.22+0.10 0.9 2.12 5.1
Jia 2.50 199.3+14.3  19.3x1.3 2.43£0.16 1.8 4.23 10.2
5.00 194.3+10.2  18.9=1.1 4.85 +0.21 3.6 8.45 20.3

VE « SEBRAG R KRS PR A A Y T AR A 1A 5L

2.3 oAgARah A R AR AR e Ha (LKA 3) R 2 S AR e 2 B R A R L
MR 3 n UL, ERIMAH SRR LA S 8 =R Tesi R E X (p >0.05)

R3 AFEMEBENKREWARENZME(x £5)

s A5 RIS % _ A%
1A 552 14 553 554 14
F K2R 49.0+5.2 36.3+6.0 24.9 +7.4 23.0+5.4 33.2+4.6
(ER R 50.2 £3.0 32.6 4.0 24.1+2.4 20.2 +6.8 31.5+1.6
HE LT R G 0 e 4 50.0 £3.7 32.1%5.1 25.4+6.7 21.1%5.2 32.2 3.0
ZLAFHR ) R 48.1+3.3 34.8+5.2 25.2 +4.3 20.1+3.3 32.0+2.2
ZLAFHR = ) A 47.0+2.4 33.3+5.8 22.7+7.0 19.3+4.0 30.4+3.3
FK I 2H 54.5+4.7 42.8 £5.0 43.0 £4.0 33.5+2.9 42.7£2.2
R 54.1+5.3 50.7 +11.3 41.7 5.9 32.9+4.9 43.7+£3.9
Vi3 EAR =~V K A 55.1+4.3 44.8 +5.8 39.1+8.0 35.1+4.6 42.6 £4.1
ZLAF AR A 53.6+3.9 46.0+7.1 38.6+6.0 33.0 £4.0 42.0+3.2
ZLAZR I i 7 2 53.2+4.3 43.1+5.6 40.0+3.0 30.5+3.5 40.9+2.4
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2.4 rAgAR AT KRR 3R 69 R

IRIGHT S , A IR BE X 2T A i v Al ok

THTZE AR Il 2E A BR AT HIR 0 A T BR 45 I L T R AG:

1, 45 B R L PR A T AR

2.5 ARAEE AT R Rk F AR R (LA 4)
A 4 0] UL, FORIMADRRR AR I AL F A, MR K

FUM LT A LR 2E A g2 L, H

BUESIAE IEH TG N, e 20 S, HEPE R R

ZT AR I v R 2 A A S ORI A LR 25 R

GiiteE R S ATER R - ROV C R, H A AR IE 5 (E

TP, SERRE AL A 22 S e g 22 S, RN
HARRAAEY %3 L, AREmha S Tk
BOHABS R ERB LG I FE L (p>0.05),
T R LT 9 A 7] 2 2 0 o 7] 2 o it D
V) 1T A 38 5 I 3 T, L2 R £ e il e 7)o
L MER SRR A LR R A SR X,
ETHIE - W FR, BEEIE S EEEN, 5
TR ZER RSB ANHEAEARR
AW o LR 2 A A AR bR 5 R el 21 e
B, 25 TgEE X (p>0.05)

x4 MmN AR MEEIEFRARNE (x £5)
31 4151 qf?(’)’@f‘;&/ MRV mprepy mlzjl‘f)’fjff&/ Efﬁfg?jij’ﬁ/ 20 %
B N E 6.81 £0.41 145.80+8.65 41.30+2.04 894.267.5 7.11+4.57 13.57 £6.44
A 2 6.83+£0.34 148.50+8.90 42.36+£2.08  853.2+174.8 6.53+4.12  10.84 +8.97
HE SIRFHIMARFI A 6.76 £0.39  152.20+5.12  42.32+1.70  907.0£222.1 7.96+3.51  10.15 +4.89
LIRFHEIM TR 6.83+£0.30 147.80£4.94 41.47+1.58  933.9+108.9 6.91+2.61  10.32+4.73
SIRFHEIMTE A 6.79£0.38  148.70£9.29 41.62+2.44 1006.6+143.0 4.63+3.47  9.61 £3.38
B ST 6.78 £0.22 147.90 +3.18 42.06+0.86 1049.1+212.4 9.55+2.85  9.53 +3.65
A 2 6.70 £0.27 151.80+3.99" 43.65+1.46" 1006.7 +60.2  8.37+£3.23  7.82+2.42
T RAREIRF B4 6.80+0.29 150.70 +4.22 42.78 +1.02  941.1£116.1 9.58£3.06  7.44 +1.47
AhRE P E4  6.81£0.31 150.30+9.29 42.76+1.37  969.9£89.5 8.00£3.12  9.30 +3.93
AhRhE R 6.94+0.30 152.20+8.11 41.72 +2.21% 1115.1£227.4 5.94+4.03  7.95+2.70
P 1 Yﬁm@’éﬁ ?ﬁﬁc%ﬁﬁ@%ﬂu I B 4T it/ RN, VEERPEANNL  VEERPELE
B [a]/s T B AT )/ % % % %
B SE 7.80£0.29  21.81+3.86 80.66+7.47 4.66+1.43  1.00+0.34  0.11 +0.03
A 20 9.18 £3.53  28.67+15.76 83.94%9.68 4.06+1.70  1.09x0.82  0.120.04
i STAERIARHI 4] 8.64+2.44  22.88+6.41 85.03+6.05 3.57=+1.13 1.12+0.84  0.13 £0.05
AERm AR 8.35+1.58 21.63+2.93 84.58+4.89 3.96+1.18 1.03+£0.35  0.11 +0.03
SRR R 8.11+0.36 20.68+2.10  86.05+4.23  3.27+1.09* 0.95+0.54  0.11 £0.03
B ST L 11.48 £2.92  30.56 £9.65 85.79x4.15 3.96+1.27  0.59£0.25  0.13£0.05
(R R 9.34+1.43 23.69+3.92 88.06+3.20 3.53£1.36  0.47x0.34  0.12+0.04
i3 STRFHRNMACR R ZH 11.30 £2.34"  30.64 £5.95" 88.06+2.07 3.88+0.99  0.49+0.30 0.13+0.05
STREHANM R ZH 11.55 £1.28"  31.56 £6.88" 85.90+3.71  4.21+0.85  0.45+0.22  0.14 £0.07
RIS R 10.07 £1.34  26.36+4.43  87.59+3.06 3.88+1.09  0.45+0.31  0.13+0.05

T AURS TR B2 AT G4 R (p <0.05) s S AR 4L L 22 AT G024 B L (p <0.05) 5 T [+

2.6

LT AZAR e A K R AL IR ARG R (LA S)

H18 5 7] L« ORI ZH AR AR Tl 2H LU, iR

W1 A B G O PN W S R e SN e 1l
KV, 225 G2 S AR B 3 7 TE R
PN Al P Y O S5 7 U i ) o e % 2 40 B
R LS5 A TR IR A ) 26 2R P~ O DL S
GG S ISP Ve b7/ ko S QR = S SRS o
A RAAE R 2R L FE X (p >0.05)

55 ORI AT PR, W R BRET AR v | v )
ZHH I =R AT B DR BT A ] i R 7R 2 4 SR R
TR | 2 H I = EE AR 22 A G

R SCARTER R - ROV R A, B AR IR HE
PN, Gl PP S5 R U s 1) S ek % 4 00 B 2R L
SR RO [ A IBRAE B 28 200 B R L S O A
O AT B o LRI AR & AR bR
5 IR AL, 250G 23 L (p >0.05) .
R 4 A, R DR BR LRl v | v 7
ZHH I =R ACE PR B 2 AR T KF MEME R AT
PREE G P R E A A ES PRRAREA R
FEALEEA 2T A G2 8 BT - RO
KF, HBAEXAE WA BN, 255 A L 5 <5
I EE 8 A 5 5 A 0 B R DL S R IO )1
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BN T L, kR A& 5hn S
5 LTARHE XK BRI ISR BN (X £5)

FEETM A U3, 22 eG4 L (p >0.05)

BN EE, AR

BEH/ HEA/ WPERERE SEBIKEE

22 ALl (U/L) (U/L) (/L) (/L) (U/L) (U/L) (mmol/L)
B ST 22.9+3.8 156.4+22.6 56.3+3.6 33.3+2.1 114.9+29.2 0.88+0.61 5.36=0.82
R 24.7+3.3 137.0£21.2 58.1%2.6 33.6x1.4 133.2246.6 0.74+0.54 6.84+1.90"

Wi LIAEHRRRI A 24.6 3.4 153.3£22.7 58.3%4.2 33.7+2.0 127.9%36.2 0.77+0.59 5.68 +2.86
CUREMM T A2 22.4 £3.5  146.6+25.7 56.4 3.5 33.3+2.2 122.4%26.9 0.54+0.45 5.92+0.68
RERIHE AL 24.1+6.4 165.5+34.8 55.4£2.5 32.5%1.6 136.5+36.3 0.49x0.32 6.67=1.14
B ST 31.2£4.0 184.3£53.8 54.422.4 31.520.9 218.4259.0 0.42+0.41 5.82x1.18
AR T 2 31.6+7.2 181.8+21.7 55.7+2.6 32.6+1.1" 295.8+98.0° 0.40+0.29 6.08 +1.53

M AR AL 31.2+5.1 210.1+44.7 S54.1x1.7 31.4+0.8* 222.8+40.8 0.46+0.49 5.54+1.08
AR AR 31.2+14.4 171.1+£37.9 53.8+2.2 31.3+1.1* 228.9+59.1 0.26+0.16 6.80+1.36
LUAERIE IR 32.4+9.9 177.0£20.7 52.8+2.2% 30.9+0.8" 230.5+74.0 0.48+0.57 7.58+1.80"

o 47 RER/ iING 4 SRR R =R #/ B/ A/

(mmol/L) (pmol/L)  (mmol/L)  (mmol/L) (mmol/L) (mmol/L) (mmol/L)
K 6.44 £0.95 40.10£8.12 2.04+0.32 0.63+0.25 5.33+0.37 154.3+1.3 122.0=1.8
R 6.50 £1.89 34.40 £4.40 2.15+0.37 0.75+0.44 5.19x0.50 152.1+2.8° 122.1=%2.5

Wi LTAERERAGR AL 6.98 £2.39 34.40+4.72 2.13+0.49 0.48 £0.22 5.24+0.30 153.5+2.0 123.1=1.5
LTAER R 5.90+1.69 33.50+£6.49 2.01 +0.21 0.41+0.10"*5.17+0.22  154.4 £1.0* 122.7 £0.9
CTRERIME 2 6.02 £1.50 34.20+7.77 1.89£0.22 0.38 £0.08"%5.30£0.33  154.2+1.1 122.8+0.8
B SlEi 4.4120.90 26.00%2.26 2.13+0.25 0.63+0.14 5.45+0.28 155.3x1.2 121.5%1.2
FERE T4 5.00£1.30 26.90£4.12 1.93+0.41 0.520.11 5.10+0.89 148.3+13.6 122.1=x1.4

M LTAERIMASRI AL 4.07 £1.02 25.80£4.59 1.94+0.34 0.59+0.18 5.37+0.66  152.7 +4.3  122.9+1.4"
CTRERRIM R IR 20 3.49 +0.78% 22.40 +4.84 2.13+£0.43 0.51 £0.15 5.51+0.62 153.4£5.4 121.5%1.0
LIASRI S F R4 4.29+1.00 24.80+£6.46 1.80+0.26 0.43+0.15" 5.41+0.37  152.2+5.3 122.5+1.4

2.7 AEAR AT KRR F AL AR A A (LA 6) JREFAZEFA G F R L ARTCRE - VR, 45

2 6 1T UL, K4 S A i 2 2T A A 4
P, M | K BRUBR 3 ML A2 SR8 e e 2 2

A LA P FP UL R DR 3R 00 B8 U ) o o e 2 41
T BR PR UL S U AR L, IR T AE o X

(p>0.05), ZLAFHRN ZH AR PR B A5 ﬁ%‘ﬁ:ﬂ@l‘{ﬂﬂéﬂthiﬁ,%#
SRRt Fo s, MEVE R BRUALAR R AR i Begit v m L (p >0.05)
F 6 LIARNAIHIT KRR E ISR R IE (x £5)

o o gy oo O KR
kA 5.30 £0.48  1.020 +0.008 4 2 2 1 1 10 10
ER RS 5.40 £0.70 1.022 +0.006 2 1 1 5 1 10 9 1

M ARSI 5.55+0.60 1.020 £0.006 4 0 5 0" 1 10 9 1
SIAEMR P4 5.50£0.53 1,022 +0.003 2 2 2 1 3 10 7 3
ST A4l 5.55£0.60  1.020 +0.006 6 1 1 1 1 10 10 0
FKMA 5.40 £0.52  1.025 +0.004 2 0 2 3 3 10 10 0
A 2 5.40 £0.52 1.023 +0.003 1 0 3 5 1 10 9 1

e AERMARRIEA 5.30+0.48  1.027 £0.004 1 0 2 6 1 10 10 0
STAEARNI P ] 5.35+0.58  1.026 +0. 005 1 1 3 1 4 10 9 1
SIRFRME R 5.20+0.42  1.026 £0.004 4 0 2 4 0 10 10 0

2.8 KKRBEEME IS
28 d MEFREE AT AL FE R BRL, A HIR W 2845 I 2R T2

AL OB E R BB R FPE S IDE I SR AL
R, A R KV ¥ DB AROK 5 R B, 23 il
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BESS RECCNEIRLL) o BCEOKRIMNZE AFRZEFNEL oA, M kR BRUNERS BT it UERS REOE RIS
ARl v AR 2 R B T2 DR A (R ORI Ml i (p >0.05) ¢

R O E R REUE VR B R E T AR A P A B T e 70 2 AT S S5 A

o JJBE i R TR EL G B0 S SRS ) HEAT L

LR, 2250 A GEv T 18 S0, AE P A RUME A ATk 2 25 4K

I BRA R AT ER TG L, B & - VR N
2.8. 1 ZLAEME X R BRUE A% B & S A R B 5 YRy G FAR 73 M W B Y Y Y RSN A
M (W2 7) SETGEIFEE L (p>0.05),
H2e 7 Al UL, EOKM AL SAEHR T A 20 RRAE I 4
T AEMBNYAXRERRERBERRZBHIHNE(x £5)

5 415 M@f;g WL e K% RIETR e RER/% BRI K%
B SE 195.6 £22.5 6.74+0.97 3.44+0.26 0.42+0.08 0.21 +0.03 2.01 £+0.48 1.02+0.17
(iR 195.2£18.8 7.13+1.52 3.65+0.71 0.46+0.05 0.24+0.03 2.12+0.48 1.08+0.20

W LT AR TR 4] 194.5£20.8 7.30+1.39 3.75+0.54 0.45+0.07 0.23+0.02 2.06+0.38 1.06£0.18
TR 4] 196.3 £11.7 6.59+£0.61 3.35£0.20 0.46+0.05 0.23+0.02 1.99+0.47 1.01£0.20
LIRERIN E R4 186.1 £12.4 6.54 +0.67 3.51+0.23 0.39 £0.06" 0.21+0.03 1.94+0.27 1.04+0.15
BV STHE:EN 291.0+21.0 9.36+0.87 3.22+0.21 0.73+0.16 0.25+0.05 2.44+0.31 0.84+0.06
IR ELEN 290.7 +28.9 9.75+1.71 3.34£0.27 0.63+0.07 0.22+0.02 2.44x0.37 0.84£0.07

T LTAERE AR 4] 295.0+26.6 9.69 +1.11 3.29+£0.26 0.68+0.13 0.23+0.04 2.37+0.25 0.81 +0.06
ST RERE I ] 4] 291.6+26.3 9.83+1.44 3.36+0.26 0.68+0.09 0.23+0.03 2.42+0.19 0.83 +0.03
TR SRR 277.3 £17.3 9.66+1.66 3.48 +0.57 0.70 £0.15 0.25+0.05 2.41+£0.29 0.87 +0.08

5 WA MEREE g IR % OBEE R/ IR/ % BIRRER R/ g MIRIARLL % B LIRER g B LARALL %
T4 0.13£0.02 0.07 £0.01 0.93 +£0.24 0.47 £0.11 0.60 £0.10 0.30 £0.02 0.061 £0.017 0.032 +0. 011
KR4 0.15£0.03 0.08 £0.01 0.86 +0.15 0.44 £0.06 0.55 +0.13 0.28 £0.07 0.064 +0.017 0.033 +0. 007
ARSI E
’IE%L]‘EH 0.15+0.02 0.08 £0.01 0.81 £0.15 0.41 +0.04 0.60 £0.08 0.31 £0.03 0.066 +0.016 0.035 +0.010

o 3wnilhea)

ZLA AR 0.14 £0.03 0.07 £0.01 0.85+0.09 0.43 £0.04 0.62 £0.10 0.31 £0.05 0.066 +0.015 0.034 +£0.008
g 01420 .07 +0. .85 0. .43 0. .62 +0. .31 0. .066 0. .034 +0.
ARE3E

Iﬁﬁ]zﬁ 0.14£0.02 0.08 +0.01 0.85+0.13 0.45+0.06 0.54 £0.13 0.29 £0.07 0.064 +0.012 0.035 £0. 007
WJI B

Tokdhgl  2.98+0.32 1.02+0.08 1.28+0.19 0.44 £0.06 0.72 £0.17 0.25 £0.05 0.055 £0.017 0.019 +0. 005
KR4 3.01£0.33 1.04+0.12 1.32+0.23 0.45+0.06 0.79 +0.11 0.27 £0.03 0.052 +0.018 0.018 +0. 006
2T RERE

’if@m 2.81£0.24 0.96+0.08 1.35+0.18 0.46+0.06 0.81 +0.10 0.28 £0.04 0.057 +0.008 0.020 +0. 004

y ﬂ&n”glgﬂ

i -

LUk AR i 2.81+0.43 0.96+0.13 1.40+0.26 0.49 +0.11 0.79 £0.18 0.27 +0.06 0.057 +0.019 0.020 +0.008
o 28120 .96 +0. .40 +0. .49 +0. .79 +0. .27 +0. .057 0. .020 +0.
2T RERE

I*:EHJQE 2.68£0.25 0.97 +0.08 1.31£0.21 0.47 +0.07 0.70 £0.11 0.25 +0.05 0.056 +0.013 0.020 +0.005
I_JJI J=EN

2.8.2  ZLEFEREIIR R BRUEAS 41 U0 BEAS AL B R R
Xt R Bl 2 B R e A B A A A S A R
BILF 8 w2 8 UL BRATHEAF AR | rp RE R DS

PEAN , HeAe 25 2 R SRR M B 420 WL e b, ELAIR
Wi AEYE 2 R F AL, 5 AR Rl TG

®8 MmN XRERALREEZUAZIME(n=10)

FER eI o STIES iR LA I
' A ®=E O hE O EE A% RE O PE O EHE AN RE O ODE SN
HE SR B AR 8 0 2 0 7 2 1 0 7 1 2 0
Vi3 S g 7 A 1 8 1 1 0 6 2 2 0 7 1 2 0

e n FREAFIE AU
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