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[Abstract]  Objective: To establish the quality evaluation method for the medicinal ants from different producing
areas based on the grey relation analysis. Methods: The content of impurities, moisture, ash, and extract of medicinal ants
was determined according to the methods in the 2020 edition of Chinese Pharmacopoeia. The content of trace elements, total
nitrogen, formic acid, and amino acids in medicinal ants was determined by inductively coupled plasma-mass spectrometry,
micro-Kjeldahl method, gas chromatography, and an automatic amino acid analyzer, respectively. The grey correlation model
was established with relative correlation degree to comprehensively evaluate the quality of medicinal ants. Results: The
relative correlation degrees of all the samples were within the range of 0.296-0.576. The samples from two and four
producing areas had the relative correlation degrees greater than 0.500 and of 0.400-0.500, respectively. The relative
correlation degrees of Polyrhachis lamellidens Smith in Kaili, Guizhou, P. dives Smith in Shanggao, Jiangxi, and P. dives in
Bobai, Guangxi ranked the top three, which indicated that they had better quality. Conclusion: The quality of medicinal ants
can be comprehensively evaluated by grey relation analysis, which can provide a reference for the development and
utilization of medicinal ant resources and the establishment of quality evaluation methods.

[Keywords] Polyrhachis dives Smith; P. lamellidens Smith; grey relation analysis; quality evaluation
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AT THAE, EE 2. 67kPa (=20 mmHg)
IR, FEHF2eh < 30 min, & IRCE 24 h 57T
FE, TFNAMNE—E, KRNEZE, FIIF TR, &b
L, R R R AR T, TR
Hr G K

SR 53 B PR AN I 43I0 0 = 4 BEGE ) 2302 )
TERAY L BRANEYE IR . BB R 2 g,
BRI EEREGIH D, REliE OEfE0.01g),
ZORI, EEERE, Berib)s, BTt
R % 550 °C, e KAk EEE . R
AR R, TR 0 E . BUTTR K Ay
FEHE 3 H /NI ARG ERBR £ 10 mL, 2 i 0L 7 5
W, BRI EIN# 10 min, FEEILH S mL #uk o
e, VEWOE AR, K UEARIER, HINT
BRI K UEFUR4R b, JFVES B VA B Ak ok
1k VEEEFDEACE B W — R, T, BN HE
FEE , MRS R R, TR R A K
GailEEai
2.2 AFPEEHMEITTRNE

Z M (REZGHLY) 2020 4F R (PUHB) 3@ 2321
T AU T A PR 5 55 B R BT vE - (ICP-MS)
7 25 A e H Min, Fe, Cu., ZnJ o ZE &,
B YA 1000 mg-L 'Y Mn, Fe. Cu. Znkp
HEREWL , DL S% IR M4 B, BCAL 0. 0.2, 0.5,
1.0, 2.0, 5.0 mg-L ™" 645 it ¥ B A B () VR & %
PRSI, 21 0. 22 pm K RIAFLUEIEE, HPASXT RS
W PREEER SRR 0.2 g CKi#fiZ0.0001 g), HH
BHEF, BEMARERS. 0 mL, MY &
30 min, BFIHE RS 2 50 mL &Il A, JEH4EK
PRI A 23, g HaikemE22E. H
0.22 pm EEAR ISR, RPAS A S A TR o G 28 I BORT
HE ARV R 5 I B VA VR4S 10 L 7 AH R A 55
TR, W, Rifg.
2.3 R, RERIBR SR E
2.3.1 BEilwie S8 (PEZH) 2020 4 M
- 806

(PUFR) 800 2201 ¥ =il i3 4 & 2™ Bz A
W R R 1 g, EHEHIE T, KA
60% 30 mL, #%E, R, Hi6hikiE, HirE
18 h, JH Tk &5 R S U8 o, Mg % o S IR
15mL, BEC THREEENZERIT, FEARELHE
TJE, T105°CTE3h, BETEMTHTEHNERR,
ARG B FRE BiE o TR P IR R R Y
T
2.3.2 EARIE
LG A E -
2.3.3 WERREENE S RRARELSEEE T AT
ARG SRR, Rk ENE .
W% . e e InEERISCR Y RA4F . brifEth &y
TN Y=6361.2X - 1 065 114 (r=0.998 9), % HIMy
R 7F 500~7500 pg-mL "2 REFLMER R, &Ik
T FH T8 2 A T R 5 I
2.4 FHERRIEHT I E

Z: M5 8 AR O vk, R R R 43 T AX
IEE
2.5 BdEanbr

% JH] Microsoft Excel 2019 F1 SPSS 26. 0 £ 47
KEAG M, SR (xs) T, BIRER BE
PE AT B ANOVA 5 e/ 56, P<0. 05 BRERH SR

-

Z M B SO Ik, A

3 &R

3.1 124 FHMS R 2R BT KGR A3
12 41k 245 RS R Sl B 2 5T L 7K 53 FHIR 53 ik
W2, Ml oA 25pbriE) 2016 4ER"™ “id
W WUNIC R, AR R <5%, SRR
11 0%, FBRAEEK At 6. 0%, XK r & i
RAEME . BERERW, 3.4, 6. 7. 9. 125HMH
T TRATEARE, ARRALS50%, A 22 IO 28 7K
i o(2.93%) BEE THIEZ R (1.96%, P<
0.05), Hrf 65 VLYY b & ™ Bk 22 il ORE i 5 7K
i (6.24%) dEr o 2 B2 U WO O3 5 S A 2
B, HERLEEIFEN, ¥FEHEREHE. K
A3 T DA SN 77 DX 0 i e
3.2 122G AU 4 R R TR S
W5 e AR IE A AZE P 25 Mn, Fe, Cu. Zn



202344 H 25 a4l

FEIEH2S Mod Chin Med

Apr. 2023 Vol.25 No.4

F2 RHAABWERPRER. KkOFRDSRESH
(x+ts, n=3)
%
i A5t K5y MRSy AR
1 7.04£4.73b°  1.84+£0.25%  6.26+0.20 2.46+0.14°
2 20.10+4.66° 239+£0.22%  8.64+0.12°  3.36+0.93"
3 0.71+0.94° 1.89+0.04%  4.97+0.18  0.31+0.11f
4 3.9242.46° 1.95+0.34%  4.19+0.06° 1.14+0.07°*
5 2043+1421°  2.15+0.11%  4.79£0.07%  1.70+0.23°
6 1.1240.16° 6.24+0.13"  4.54+0.03" 1.21£0.03°
7 1.77+0.43¢ 1.74+0.34*  5.12+0.09° 1.32+0.35%
8 12.15+£7.30™  1.52+0.14°  4.41+0.08" 0.55+0.31°%
9 4.29+0.83° 3.75+0.46°  3.97+0.05" 0.77+0.02%"
10 18.04+14.07"  2.26+40.90°  4.60£0.23  0.06+0.10°
11 6.140.66° 2.96+0.06°  4.02+0.06®"  0.96+0.07*"
12 3.53+0.57° 3.61+0.24"  3.92+0.03" 0.9120.55%"

e FSIARVNG FEERIR P<0.05; £ 3~ 5.

JUER & AR R BE T “atgy” g
ﬁ XA [ 7 M 2 o Ji 24 T v 4 b el oo 3K A9

w AT, S5 UL 3. B Z R 4 FhoT
%%ﬂﬁﬁﬁﬁﬁ%ﬁ%sw 1048.03. 25.69.
129. 06 mg-kg '; XA L R 4 Fpoo 2872 i i 4y

%ﬁﬁf%ﬂ?@255.86\ 643.82, 25.77.
gk, MR 2RI Zo TR B S T A
Z R (P<0.05), HA3FPICER & &R E 2255
TR o Br Cugt A, AR ™ Hh 24 F i w4 3
o ZE M2 S HA G L (P<0.05). )77
FEXAEA T Mn, Zn e E S e T AL X, VLYY
FEIXRE S Fe T2 & B

112. 10 mgrkg '

3.3 124ty ARSI Y. BA

=N
[N

IR

P 22 WG S ) 1 53 R 17. 70%~27. 30%,
PIE N 21.74%; KUY Z il i ) T o B0k
14.16%~33.91%, I{EH N 22.32%., Z K5, XA
Z FIOR 8  J0 a 43 850 TR 2, (A2 R
GitF R B ERKE, BIY R ES
BOW PR 25 (27.30%) >TLPE (25.49%) >] ¥
(22.10%) >t (M2 Z R0, 21.74%) >3 M
OBUA Z B, 14.52%) o Bt M 7™ DX BUIA 22 Jil L 75
I KT A X X 2 il (P<0.05), IR

LT BN = X g Z il (P<0.05); AN
FL 55 7 i ) W 2 A R IR T A B B A
F15% FREE (F£4).

12 4tk 245 R dsORe ey, i DR 28 il 0 20 I et

BORT.51%~10. 12%, FIME R 8. 57%; AP 2 Hi i

SRR EAECHN 7. 24%~9. 74%, PIE N 8.04%, &
R, R £ 0 R T A B T A £

M BEREGEIT¥EL ., SR E, &

*\Amﬁﬁf@(&mm>mM(H%§M
M 8.57%) > A& (7.95%) >5H M OBk £ il
7.73%) >VLVE (7.46%), 7 P47 X [ Btk 22 3l i
B B R R, IR (R4).

WP SRy 24 A AR R PR B A 22—, HA
M2 EAVE R . 12 LIS ORE b, TR 22 SR OB R
%00 9. 93~56. 499 mg-g ', ¥{H M 36.50 mg-g ';
XA 22 il SR o 52 53 &K 9. 68~114. 01 mg-g !
BIAE R 75.97 mg-g o AP 2 SO R I i 40 B

R3 RH{AGRABKEERPIMHUETENRESE (s, n=3)

mg-kg '
5 Mn Fe Cu Zn S8 s

1 254.99+19.32° 1 685.95+56.15" 23.92+1.68% 136.65+12.17° 2101.50+86.15
2 271.55+6.27¢ 839.80+47.47° 22.21+0.76° 93.10+1.81¢ 1 226.66+53.12°
3 358.60+7.27° 451.16+45.31°F 30.84+1.23° 125.20+£1.99° 965.80+39.21°"
4 193.11+8.90¢ 459.74+33.51°" 24.21+1.43¢ 109.83+4.12¢ 786.89+47.48"
5 176.28+9.76" 1 006.97+116.45 22.31+1.18° 125.32+11.91° 1330.88+115.72°
6 209.21+8.30" 848.20432.54° 28.51+1.28° 104.36+3.36° 1 190.28+45.47°
7 277.18+4.00° 989.67+10.23° 24.19+0.67° 108.77+5.36° 1.399.81+20.08"
8 185.99+4.77% 535.99+21.76° 26.48+0.73° 111.9342.89¢ 860.39+27.89¢"
9 222.92+2 44" 533.73+13.13° 25.55+0.18% 105.85+2.69¢ 888.06+13.04%
10 222.94+9 32° 513.26+29.50° 24.50+1.00° 110.2745.15¢ 870.97+44.68¢"
11 299.93+5.32° 654.58+28.54° 25.68+0.70% 115.56+3.75% 1 095.75+34.56°
12 419.97+5.40° 419.42+18.26" 30.67+0.37" 149.2447.52° 1019.29+16.33%
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R4 RUFGRBNERTEREY. REMWEBRRESE (R Z R, 55.99 mg-g ') >N (HTE £ i

(s, n=3) B, 36.50 mgeg o BTNV HE A XL IA 22 0 L
i B BA% Wi/mg-g FESRI S B R TYIPE . TR (P<0.05).
1 20.23£0.81% 7.51£0.01° 56.49£0.92° o T L R S s S
2 14.16+0.76" 8.2240.05° 56.75+1.26° 3.4 12425 IR i A BRI AOT T
3 27308081 10.12£0.05° 43.08+1.77" 12 41t 25 FHUE WORE oK iR B LR P 20T, Y
4 14.88+4.39" 7.24+0.05" 55.23£0.41° Kol e 17 Fh s Bl A0 5 7 Rb A MK 0 R L
5 17.70+1.69 8.08+0.05 9.93+0.31¢ , . e s
. ] . (EAA) . MIEZ RIS E IR (TAA) s nEch
6 33.91+1.13 7.65£0.10 114.01+0.82 : " Iy
- 17,0641 23" 72720.09" 75.9141.44¢ 37.32%~52.52%, H{H N 43.20%; S EAA Jii & 45
8 29.2040.21° 8.03£0.08° 103.2944.77° M 12, 74%~18.27%, HIME N 15.09%. Rk 2 il
9 25.40+0.37° 7.8620.06° 105.1242.64b° B TAA Jit i1 5 BN 35.24%~47.05%, 4 {H N
10 26.95+0.95" 8.15+0.08° 108.42+3.53 38.96%; M EAA JHi 4050 R 12. 08%~16. 07%, 5
11 21.66+0.76 8.20+0.18° 55.34+1.45° {Eﬂ‘j 13. 46%0 nfﬁ}gﬂi”jﬁ;{ﬁ%@ﬁﬁ%/\ﬁ% ILH XRJL}\___I:
12 17.68+0.23 9.74£0.21° 9.68+0.30¢

Z R 2 12%, HERTGqEE L 124025 L
Hm THIEZHM (P<0.05). B"HERRE, WEER S BEAETHES, TAA R 55 M
W2 B o BT ) AR (104,21 mg-g ') >VLPE (41, 12%) >J775 (41.06%) > 75 (38.66%) >VTPH
(94.96 mg-g ') >J P4 (57.81 mg-g ') >5i I (36.66%), EEAA&FEBEHME (F5),

5 LHZABNERTKREERRESE (v, n=3)

%
Hir' Asp Thr’ Ser Glu Gly Ala Cys Val® Met’ Il
1 2.81+0 1.63+£0.01  2.00+0.02  3.97+0 4.82+0.10  3.61+0.06 0.20+0 2.58+0.04 1.49+0.03 1.68+0.01
2 3.30£0.02  1.76+0.01  2.15+0.01 4.51+0.01 4.78+0.05  3.55+0.02 0.20+0 2.62+0.02 1.56+0 1.84+0.01
3 4.00+£0.03  2.30+0.01 2.83+0.01 5.58+0.05 6.75£0.06  4.98+0.04 0.27+0 3.74+0.03 2.09+0 2.42+0.02
4 3.00£0.03  1.61+0.02  1.99+0.04 4.20+0.01 4.20+£0.18  3.15£0.11 0.22+0 2.36+0.07 1.40+0.03 1.67+0.03
5 3.01£0.02  1.84+0.02 2.35+0.03 3.97+0.01 5.86+0.14  4.14+0.08 0.22+0 2.99+0.06 1.77+0.03 1.86+0.02
6 2.96+0.03  1.65+0.02 2.02+0.02 4.17+0.04 4.90+£0.07  3.76+0.04 0.18+0 2.73+0.03 1.47+0.02 1.82+0.02
7 2.9940.04 1.59+0.03 1.90+0.05 4.13+0.04 4.05+0.18  3.11£0.11 0.20+0 2.30+0.08 1.38+0.04 1.66+0.03
8 3.04£0.08  1.69+0.07 2.06+0.12  4.32+0.07 4.76+0.42  3.65+0.26 0.20+0.02 2.59+0.16 1.54+0.11 1.76+0.07
9 3.0840.02  1.70+0.01  2.04+0 4.39+0.02  4.72+0.03  3.63+0.02 0.20+0.01 2.60+0.02 1.48+0.01 1.81+0.01
10 3.1440.03  1.7840.02 2.19+0.03  4.45+0.03 5.26+0.10  3.95+0.06 0.19+0 2.79+0.04 1.65+0.02 1.88+0.02
11 2.86+0.05  1.54+0.02 1.83+0.02 4.09+0.06 4.48+£0.04  3.27+0.03 0.19£0.01 2.47+0.04 1.38+0.01 1.64+0.02
12 3.7740.02  2.06+0.01 2.54+0.02 5.25+0.03 6.07+0.04  4.34+0.03 0.23+0 3.2340.02 1.92+0.01 2.114+0.01
i Leu’ Tyr Phe’ Lys His Arg Pro TAA HEAA
1 2.3940.02  1.89+0.03  1.35£0.01 1.61+0.01  0.94+0.01 1.39+0.01 2.97+0.04 37.32+0.34%"  12.74+0.09"

2.66+0.02  2.09+0.01  1.48+0.08 1.82+0 0.99+0.01 2.71+0.03 39.53+0.15°*  13.75+0.06" 2.05+0.02
3.34£0.02  2.64+0.03  1.92+0.01 2.45+0.02 1.22+0.01 52.52+0.33" 18.27+0.11° 1.51+0 2.58+0.17
245+0.02  1.93£0.03  1.40£0.06 1.90£0.01  0.94+0.02 12.79+0.13" 1.50+0.01 3.02+0.06 41.4420.48
2.65+0.02 2.09+0.04 1.47+0.01 1.68+0.01 1.02+0.01 0.97+0.02 2.84+0.03 37.74£0.36®  13.22+0.10°

2
3

4

5

6  246+0.02 1.80+£0.02 1.25+0.06 1.84+0.02 0.93+0.01  2.45+0.08  35.58+0.76"  12.43+0.19" 1.52+0.02
7 243+0.04 1.92£0.04 1.40£0.04 1.67+0.01 0.90+0.02 38.57+1.88*" 13.32+0.56°  1.54+0.01 2.70+0.01
8  251+0.09 1.99+0.12 1.45+0.05 1.78+0.02 0.98+0.05 13.39+0.10°  1.57+0.01 2.9240.04  40.89+0.47°
9  257+0.01 2.06+0.02 1.43+0.07 1.80+0.01  1.00+0 1.18+0.03 2.5240.03 3524041  12.08+0.15¢
10 2.65£0.03 2.13+0.02 1.49+0.01 1.80£0.01 1.05£0.01  3.41+0.02  47.05£0.32°  16.07+0.14° 1.39+0.01
11 228+0.03 1.86+0.03 1.27+0.01 1.50£0.03 0.88+0.01 37.32+0.34™ 12.74+0.09" 1.5140.01 2.71+0.03
12 3.05£0.02 2.51+0.03 1.67+0.07 2.04£0.01 1.16£0.01 13.75£0.06°  2.05+0.02 3.92+0.02  52.52+0.33"

TE: "FIREAA.
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4 ETFXREEBEEENTRFMZE FH GRS R
4.1 FESBIHEERET

T I A 12 b 24 FH I ORE Y 5 238 35 2GR,
eIt E (1), Bl (1), BA ()., iR
(IV); TAA (V) BY&&, #2725 F s & 34
KRR A EPEE, WLE6,

£6 LMAABWSETEHYRSNRENH

s I/mg-kg ' /% /% IV/mg-g ' V /%
1 2 101.505 20.226 7.506 56.487 37.324
2 1226.656 14.160 8.222 56.751 39.532
3 965.801 27.296 10.119 43.078 52.518
4 786.890 14.881 7.237 55.226 36.485
5 1330.877 17.699 8.081 9.931 41.442
6 1190.277 33911 7.655 114.011 37.742
7 1399.810 17.062 7.267 75914 35.576
8 860.392 29.203 8.034 103.292 38.569
9 888.058 25.398 7.863 105.123 38.747

10 870.970 26.949 8.149 108.420 40.891
11 1095.748 21.663 8.197 55.341 35.242
12 1019.293 17.684 9.741 9.681 47.051

4.2 R SCHRA AL HE ST

4.2.1 ZEIPHIERE &AM, B
FESA m TP FE bR, BT BRITF A (X, (=
1, 2, 3eeeemy k=1, 2, 3eeeeem; AWFFEH n=12,
m=5) . BHRAZF T2 R HR 2 n > WO i
XF L FRBR B B ORAEL, ICAE (X, ) =max(1<i<n) {X,}; 5%
2557 J7 5 (1 45 TG B S A B MSORE 5t X6F 17 48 A 119
H/ME, 1EE (X, =min(1<i<n){X,} .

4.2.2 CECRBCGOCHCEEITA i Jext s it
FFBEAL B, IR AL (1) 250 (2) 7t
TN A VPN BT A e A B 22 7 91 I DGR ZR B,
A (3) 0 A0 (4) A & O oA
XA B ZETFHVMIOCHRRE, AR IER T, %8,

. A, + pA,,
§L. = min max (1)
e 1Yy — Yyl +pA,.
Al + pAl,
gllr — min max - (2)
o 1Y, = Y, I +pAl,
1 <n L
h@)=‘;;jgk:1§ua (3)
<.
Tiy = Ezh i (4)
A (1) 5 (2) A, = minlY, - VI,

A,=maxlY, =Y,l; Al
Y,ls p M HEREC, — M0, 5 BRI AT R o BE R
o,

R IMBETENTRASEFINXRKRY S XEKE

=minlY, - Y,l, Al

max

=maxl|Y, -

b
i I I 1 v v i
1 1.000 0.419 0.355 0.476 0.362 0.523
2 0.429 0.333 0.432 0.477 0.399 0414
3 0.367 0.599 1.000 0.424 1.000 0.678
4 0.333 0.342 0.333 0.470 0.350 0.366
5 0.460 0.379 0.414 0.334 0.438 0.405
6 0.419 1.000 0.369 1.000 0.369 0.631
7 0.484 0.370 0.336 0.578 0.338 0.421
8 0.346 0.677 0.409 0.830 0.382 0.529
9 0.351 0.537 0.390 0.854 0.385 0.504
10 0.348 0.587 0.422 0.903 0.426 0.537
11 0.395 0.446 0.429 0.471 0.333 0.415
12 0.378 0.378 0.792 0.333 0.612 0.499

RS HMBTHENMTRESEFIINXRRHSXEKE

1910
w I i m v v i
1 0.333 0.619 0.843 0.527 0.806 0.626
2 0.599 1.000 0.594 0.526 0.668 0.677
3 0.786 0.429 0.333 0.610 0.333 0.498
4 1.000 0.932 1.000 0.534 0.874 0.868
5 0.547 0.736 0.631 0.995 0.582 0.698
6 0.620 0.333 0.775 0.333 0.776 0.567
7 0.517 0.773 0.980 0.441 0.963 0.735
8 0.899 0.396 0.644 0.358 0.722 0.604
9 0.867 0.468 0.697 0.353 0.711 0.619

—_
o

0.887 0.436 0.613 0.346 0.605 0.577
0.680 0.568 0.600 0.533 1.000 0.676
12 0.739 0.737 0.365 1.000 0.422 0.653

—

4.2.3 AXFRELE (r) HWRESHEESN KRG
IR e AR 1 45 S R AP e S IS % 7
A1) K B A JE e i [ 5 e 25 275 Ty 0 OB AR 2 e
AN, HIERARX (5) R B, r B8R, 3T
Wi oe )P 90 5 R LS % P 9 0 G RR R, TP
BITHEEAE . r, B R, HAEE/N, PPN R IT
fEo FRIRAEE (5) THAEH 12 b 25 FHG URE & r ARYR
4y 0.455. 0.379. 0.576, 0.296. 0.367. 0.527,
0.364. 0.467, 0.449, 0.482, 0.380, 0.433,

r.ZA(l’:l,z, ...... n,n<12) (5)

L T + Ty
12 416 25 F 5 dsORE i 9 7o 0. 296~0. 576, Hirh gy
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2N PR HLRE S Y #>0. 500, A 4 PR HUEE S ol
0.400~0. 500, £G4 AT 25 FHMS WL 230, 35 53
FLHL T P X R 2 N ORE S L 6 TIPS bR E
DX A BT 22 ) ORE L 105 ) P R L DX LA
LSRR S 7 0 R 0. 576, 0.527., 0.482, JETT
37, FEIILZM AN AL, hE oA, 528
FEGHE A, B SES 28 EEHAX
(P<0.01), HABMSF 5 r AHRYEAR BE . BRI
Yy m R VRN 2 W 2 A BT Y E R AR, X —
L5385 A A P R b 2 A R R e AR v i e x)
2 i R (0 B A T4 ] B AR AR A
R RABABNERIEZRSSES rHEEESF

fEhr I I I v \ r,
| 1.000
Il -0.240  1.000
I -0.280  0.122 1.000
I\ -0226  0.667°  0.462 1.000
\ -0236 0.141 0.927"  -0431  1.000
r, -0.033  0.819" 0517 0340  0.569  1.000

. "P<0.05; TP<0.01.

5 Wtig

AR S (P EZGHL) 2020 4 E X 1241
2 PR SRR S HEAT AR B . KSR SR A, & B
i A5 A 2T FH A SRS ) B Ty =0 6
S L VLV R AR AL BRI I, T AR T
i DX 2] H R A o A5 e BT PG 7 DX 174 4 i 2
T A RO A, AN 1. 44%, T UL YT PG 0 Y 2 A
FEf . RIEE, HA KR (3.99%) him. 5T
i, VLV HLIX ST 248 11 H 2R 1 H RIZEH A
WSRO O BRIV R N 2T,
PR 5 A v 2 DR Ay v DA SEOE fof 8 AR AT g
TRBE TIRWNIK Ay o BRAZTT R, 3 T I T
R, SO A H B R 4 B A DN s T IO Y
HRTE, BENSA RO/ 2 T, PRV Ik 2

AVETFRASY, ®E1~2d, iy (FE0T
A G WA N K 1848 2k ) ST, s oh ke
ISP BT S R A BT, IR 22 i 5 WA
ZRIBAA L, BWUARE G R, M e,
155 5 i 22 00 WORE &t v DR 3 A B 2 A W T 2R 2
JoT 3 BOZAE il A BT i, A O 2 SR S Y R
- 810 -

W 2 Rl Yy al i AR, A T IGE AR
VT 22l WO iR 5E, i s AN, B
an A B AR Z ALY 2, PR R
o7 R

A 5T & B 12 dtt 25 R R R A Bk
9.68~114.01 mg-g ', ZRFMRER K, 2525 H 1Y
WIS & w25 S B Gt . i IE 2l
WOoRFE, SSHEAAMEERTRZESYEN
BESD, 22 SR AT 2 0 — A £ b
MR RMARZ LT, LLHEHEY; —REL
flaE gL, B ES TR
(Camponotus) 15 W Bk 5% i 25 HAth 5% W) Fh TR B3R
ARERNT ) AR T T BEIR A T IR AS 5 R
AR . SRS Z ROk, 125 ) 7Y AR E
XL 22 il SR i PR I o 3 BN 2 10 mg-g ',
AT At ™ DX X T 22 L ORE i, R 22 S R T
KW 5 T AN E . 1250 5 RIS o R 47
3—6 1, g LRl “HFW, FERHEARZ
A 5 A R [RIRE 115 P8 AR B 2
SPSORE SRS A AR AR 12 H BAE2 A, ik
FRoA AW, R S M O A, D
TC T WO F o Al WRMSAAR ], X 0L 22 3l i v
WO SRR TRREm, 25952,
4. 75 RV Z il WORE A E SRR I T 2R 22
o AT AN RER MY 5 i T O XU 22 i iR
TR T IRAESE .

AR5 38 3 0 N [ 56 D 7 b 24 S 1Y) 5
BTN LI, 12425 R R SR Rl R AR
ROy WA B B WA A, R
SR a3 R AR ME SR A T AS TR 5 S5 5 7 el e
YRR T ARG I ST K (8 S I AR A X 2
FHU W B AT LR AV, & ISR 22 0 W AN
SR 5 bR N I ROCR UG BE B o T BUA A58 4
F, 35 TN BT P XA T 22 I ORE B B
B v, BEBAIZ R X IR 22 i b sl B 5 U £
A [R]  25 I, (EAS3E— PR E . XX 2
XU 22 iSO A R N ) A R S b,
AR 5T 45 H t R WU 22 ISR I P 4 R 5 Al
SRR G A B, U] GRA 7 24 F i i
EPEA ISR O B A — o A B S N H
R 25 I 25 4 ) B R P AR AL T 2%
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