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Hh2.8343, 4 B-FLIRE A S54RIV I RE ko R 1.6542, 4 B-FLERE A S A FLIEM I R R kK R
27.8598, /- B-FLEREE (A2 - 4K (17 20~1000 nmol/L JL BN, ZeVECR BT, KMk HEA 1.9 gke,
EEMR N 6.4 g/kg; H AL N 3.2%~8.1%, H DK% R 3.4%~7.3%, HERIE N 99.0%~103.0%; £ 3 &K
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mass spectrometry (UPLC-MS/MS). Methods The samples were hydrolyzed by trypsin, and the marker peptides
were screened by combining protein database with quadrupole-orbitrap high resolution mass spectrometry
(Q-Orbitrap-HRMS). The representative goat whole milk powder, bovine whole milk powder, goat whey powder
and bovine whey powder were selected and mixed in different proportions, respectively. Identification and
quantitative analysis model was established for peptide marker and bovine whole milk powder and bovine whey
powder by the conversion coefficient. Results The conversion coefficient k; of bovine f-casein and bovine
whole milk powder was 2.8343, and the conversion coefficient k, of bovine f-lactoglobulin and bovine whole milk
powder was 1.6542. The conversion coefficient k; of bovine f-lactoglobulin and bovine whey powder was
27.8598. The S-lactoglobulin and S-casein had a good linear relationship in the range of 20—-1000 nmol/L, the limit
of detection was 1.9 g/kg and the limit of quantitation was 6.4 g/kg. The recoveries ranged from 99.0% to 103.0%,
and the precision of intra- and inter-day precision were 3.2% to 8.1% and 3.4% to 7.3%, respectively. The method
was verified by 3 laboratories, the accuracy of the method were 91.5%—-103.0%. The repeatability relative standard
deviations were 4.3%—5.1%. The reproducibility relative standard deviations were 4.7%-5.7%. Conclusion This
model can be used for the identification and determination of bovine whey powder and bovine whole milk powder
in infant and young children goat formulas, respectively, the sum of the 2 is the content of bovine milk. This model
greatly simplifies the preprocessing, which is simple, fast and practical.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; peptide marker; infant and

young children goat formulas; bovine milk; model
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mass spectrometry, MALDI-TOF MS) {03 1 5 43 B Il 1%
TR 18 805 R S 5 0 7 b B R g e 3, Tl
o A D Y A A e A RT BAS L S b R DA
L Sl ok 5 A AL, R — e o e A v R A )
Ao HE R T o SR S AN B B, X DA A
FIFNZL AR Al T R T K o B A0 UK TR OB



%84

SRArAE, A EFLEADILBC T B v A 2L RS0 2 5 I AR 197

ST 1 % 52 AR M R S R PR AR SV S,
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(quadrupole-orbitrap high resolution mass spectrometry,
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1.1 MR5ER

EAM . R EAT ET LR

TR AR (OMTAL) . FER(LC-MS ) Fi 2 scplHy
WA BRA D, MY Z B . — B pERE (Rt B LBk
WA BR A wl); 2435 F#H(10000~20000 BAEE units/mg,
AL AT, [ R BRIC N ARFRAE BB (% 4k,
SRR ED; LI (I%AE, fE1E Meker 23 F).
12 UBEE5EF

LTQ-Orbitrap DU AT-/# HL S B Bk o 43 i 1 (95
[¥ Thermo Fisher Scientific 2\#]); TQ-S A & BCRAH 0,15 -
ERERTEAY . Acquity UPLC BEH300 Cyg#1:(100 mmx2.1 mm,
1.7 pum)(3EE Waters A H); KS 501 IBHERAYR % 48 (1
IKA Z3w]); Milli-Q BIAi/KHL(3E E Merck 22 H]); MS205DU
T 53 2 — 43 K- Mettler Toledo A Fl)o

13 KWHE
1.3.1 HaaE

FRECELA IRFELY 0.5 g(FETH 2 0.0001 g)F 50 mL HE#f
H, KUK IR R s i G 55 3 25 mL 28 R0, H
KEFRBZE, LHERE TIRERA E R IR . %
BRI 100 uL F 2 mL B0, A 50 uL 5 pmol/L
g R E AR NAR P NR A, FrEFAf . 10 ke
WA 200 pL 500 mmol/L HIBRTR S SIS A 10 pL
500 mmol/L AR IHEELAW, IRAET 70°C MEIRKE
30 min; AHIEZER, MA 30 pL 500 mmol/L AL Z B
I, WEALERE 30 min; FEAA 20 pL 1.0 mg/mL B EEE

BRAR, FoArIR 51 E T 37°CIEIR KIS B 2 ho A 10 uL
A R L B, =R FFRE 1S min, JIIA 580 uL A4l
Ko F10.22 pm UEBEEIE, HALES T
1.3.2 s EAHEA ehikT

NN B ive oo S M SR AV (e SR =B I BN ey
NEFLB FI2EZLIER . A 2LiER, SR o B AN TR He 4 ik
THRA, BRIEE SRR H I AR HL 69 24 2 Ba 8 I fE 24
FLIER PO AR EL B 2R L8 B, SIPE PR . ER
[R] E 71 R A v 9 R T 28
1.3.3 UPLC-MS/MS | &

a3 454 UPLC BEH300 Cjs #1:(100 mmx2.1 mm, 1.7 pm),
T A T 0.1% T BRI/KESR(V-Y), Wi B B 0.1%
PRI ZIEV:V); WM 0.3 mL/min; AR K 35°C; HEREA
Tl 5 uL; BBEBER: 0~1.0 min, 5% B; 1.0~3.0 min, 5%~40%
B; 3.0~5.0 min, 40%~100% B; 5.0~7.0 min, 100% B; 7.5 min,
5% B, F-P-4F 3.0 min,

Jik S B AR O S IR B R BN R
9 4.5 kv, BTN 150°C; BNy 325°C; Mt
RIS 10 Liming 8RN 375°C, BUE N
11.5 L/min; 43590 2R 85 3 488 2 Ko 22 s 88— M A
KT E
14 HIELIE

fiEFl Waters MassLynx V4.1 Xif 8 125 28 i FH (033 - 38 Bk
BB ORI ST A3, RA] Origin 2022 4K, R
Microsoft Excel 2016 X} 8 da 478811434 o

2 HR55%

2.1 HFEEREMTHIE

FIEASFEIEAEA —EWRNEE, WE
R 751 23 BT (>90%) PN, [N I BB 7E 2R (1 R 45 4 2R E
P HEAT oy B A R AR, MR, PR A
WA RE S EBCE M Z B . Rk, AT
) B L AR R, MK 10 %, 1) FH I 4% e
BB R KB AR SR, R B 1 B 2 B S
I BEBUEACR AR, N p-BEEE 1A B-FLEREE 1 R i Y
BB RS IRBUE A bR iC IR B, DT SE 30X = ZL R A
i AR L R S AT

B 5\ Uniprot 4 72 (http://www.uniprot.org) £ 1]
J& TR p-BE 105 p-FLIREE 10 1 2 BB 7 41 L
W, IS PSR O AR E AT T e A, a0
1~2 7R it o dr, AR Ehe AT EX
S p-EREE VRN B-FLEREE IR R, R I RE TET
EIg s BOERI A | FE B-EEER I B-FLEREE AR
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Fig.] Amino acid sequence of the goat and bovine f-lactoglobulin
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[CASB SHEEP . ......... ...... ) s Keevo vnnn Veeoon . R
[CASB CAPHI - -..vvvvne cmnn.. ) S - Keov onnn Veeouon .. PooeSeve i
Identlty 3 3k sk ke ok 3k ok ok ke ok ******:*** ’****:*'** 3 3k 3fe 3k ok ke ok ok ke ok 3 3k sk sk 2k Sk ok ok ke ok ******:*** ****:***** % %k ***‘*** ke 3k sk ok 2k Sk ok ok ke ok
|[CASB_BOVIN SQSKVLPVPQKAVPYPQRDM PIQAFLLYQE PVLGPVR|GPF PIIV
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|[CASB CAPHI - -P....... .... e hees seseseemss smeses=s .. ..L.
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Fig.2 Amino acid sequence of the goat and bovine S-casein
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Table 1 Peptide markers in goat and bovine milk
E AT 4 p-FLERE R * pELERER He-p-IE A F p-MEAE
A LIVTQTMK IIVTQTMK EAMAPK ETMVPK
TR LSFNPTQLEEQCHI LAFNPTQLEGQCHV GPFPIIV GPFPILV
AT S BLI 4 IR F LG 1) %2 ERMFEKE
1 TR S ok B A S 7 X0 T X 4 2 LR LR 1R Table 2 Peptide markers in goat and bovine milk
SR, TR RO T AR g ) RO i il
By, [RIA5 R R J7 0k i e, r ak A ast R S5 R BB 1o T A ‘;Z A-FLEREH LAFNPTQLEGQCHV LSFNPTQLEEQCHI
Rl 4 FRL ==
() B A ) oLy 2L R A S 2L 2) MR e e IR A R AT BEE pEER GPEPILY GPEPILY

ﬁ%%f”@ﬁﬁ%ﬁ%&f#%ﬁﬁ%%*féﬁﬁ
BLAT RGP TR (M) Jik s

%ﬁh,lhm%ﬁﬁ%;ﬁﬁﬁ%EM&%kEmﬁ
iR (<14), 5 Bk B2 9 T R S BUR 25 1 A TR
BRI TR R B 0 A RS . 45 b, Ry 22

Hir LR RA R FRIC 55 2R (Leu-OH-Cq, *N), 1"H4H]
D B FRIC I R (1le-OH-"Cq, PN).

MENTERE E SR

%] LAFNPTQLEGQCHV N3 B-ZLERE MR 5 e,
HHEMIYY) GPFPILV K B-F&H A MFE IR, 2k
% 7% LSENPTQLEEQCHI 4= g-FLEREE 11 A4 S IR B,
S EEIRIT 5 GPFPIIV N4 B-TEEE MRS kB, 43k 2
Fim o B RRBEAEAS AR i o 3 SO AN ), BRI 3l Ak
3 000 A5 1 i T AR {25 S AR, i IR A R SR R
AR 2 L TR A 11 [ 7 38 A i R B S — ol R R A
QDN T P I A N I = o A i VA S TS T NS
LSFNPTQL*EEQCHI*FI GPEPI*I*V 43 BIVE Sy AH R A= Wik
TR B A TR 2 AR, PR A TE R i b A 8 11 35 5 000,

ARG FE K BE Ay B e R A AR SRR R
RRBEI 23 18 o L R 2 2 -1 2R 11 R 5 K BE (GPFPITV I
GPFPILV) ARl A SR Rt E R 1 FIse &R L, ™
IR A R TR, FERTRE AN BEE 1L AR Rl 4> 5ok
oy B, Bk, FARME T U a5 e A ok i
SrE LIRS A | O BRI SE 0B . BRI
WA 0.1% BRI 0.1%H BR 21, FHASHLRRE 451,
i B-FLERER (IR B-P R I AR AR P 0%, R BE B-FLER R
IS R B A BA B 14, R RS IR) e, T B-Ti 4 1 RS
KB, USR], (H AR - A A EE G A
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e |, 78 B-FLERE AR ARE RIS, SO A
T BE S5 CREA HUAH LI RRAIS ), fiE p-os 2 11 o M i B 4
PIREIr e HiY o St 2SR, e i shAes
544 1.3.3, {#ikB: GPFPIIV 1 GPFPILV A% T 56 &40 5 .
2.3 EEERBEIEIT

A 5T AE 2 A JE R oI AR 8] He A0 8 24 4 s I A
EFEBR AR B B A4 LR, RIERRES . F
TR e B br e B Hh £, DI Eb B ange 3 iR .

FUEM I TIESE 3 d 92586, SRR -BEEE TR B-FLEREE
PIRRHERT 2 B EA T o iR, ARASAS B I A
ZEIRANFR 4 FNFR 5 Fon . AN[FME R S 3 d 2k 9 Wit A
B %5 8 BN 1.18%~6.13%, £ 7 RE 3 10% M E o

F=3 F2EMMEILBFNPRMAB LG F AT R
Table 3 Experimental design of adding different proportions of
milk components to sheep whole fat powder and sheep
whey powder

" B L HE g it k/g
AR BN EZNR B2 p-BE O p-FL3k i EaEm | EAER  SRmE EAER
BRI SRR, DA A AN 8 L T8 09 1 i L B L
S LT g FT) - (1A B-FLERZR (145 S I B i 2k, ! 0000 2000 0000 2300
LT R K WEAR SCI BRI A2 2, 4006 T 0 S0 2 3 A 2 0.050 4.950 0.025 2475
A, B E RIS R AR e M. Wi - A 3 0.125 4.875 0.050 2450
B-FLEREE 1R S R BL i 2ok B AL 2 ey AL i 4 i h 28, 4 0.250 4.750 0.125 2.375
TR LIRS B-T AR VRN p-FLIR AR 15 IR B FFLIE By 5 0.625 4375 0.250 2.250
ZIAMRHR . 6 1.250 3.750 0.625 1.875
2.4 IERUHHREISIE 7 2.500 2.500 1.250 1.250
AR AR IR FLI Y 5 A B Rk B S 1200 2000 0300
B, ¥ 3 IECHITTIE, X4 3 DANEHER 4 2 A5 K ? 3-000 0.000 2300 0.000
F4 FLEMHTBEEAS -AREANSE
Table 4 f-casein and f-lactoglobulin content in bovine whole milk powder
4:%555*51\ B W7 45 5 /(umol)
Mrid/g % 1d % 2d % 3d
0.000 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0.050 0.148 0.148 0.146 0.147 0.149 0.156 0.141 0.147 0.141
0.125 0.369 0.366 0.369 0.360 0.372 0.370 0.358 0.359 0.357
0.250 0.753 0.735 0.736 0.724 0.739 0.735 0.709 0.715 0.712
0.625 H BB 1.895 1.837 1.762 1.920 1.849 1.754 1.914 1.875 1.766
1.250 3.355 3.349 3.456 3.448 3.584 3.396 3.361 3.342 3.452
2.500 6.967 7.352 7.048 7.088 7.210 7.166 6.910 7.206 7.018
3.750 10517  10.821 10597  10.608  10.765  10.799 10340  10.801 10.618
5.000 14424 14070 14005 14252 14212 13970 14372 14194  13.987
0.000 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0.050 0.085 0.086 0.082 0.079 0.081 0.078 0.086 0.081 0.080
0.125 0.205 0.216 0.197 0.195 0.200 0.189 0.215 0.199 0.200
0.250 0.428 0.448 0.385 0.379 0.399 0.371 0.403 0.386 0.400
0.625 A4 B-FLIRE 1.098 1.029 1.030 1.107 1.037 1.043 1.100 1.055 1.059
1.250 2.162 2.072 2.136 2.049 2.038 1.991 2.074 2.012 2.058
2.500 3.941 4285 4.163 3.960 4.006 3.964 4.138 4.131 4.205
3.750 6.051 6.234 6.330 6.176 6.120 6.131 6.319 6.244 6.225
5.000 8.153 8.352 8.416 8.167 8.290 8.394 8.118 8.293 8.450

W N.DACE AR, TR,
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Table 5 p-lactoglobulin content in bovine whey powder
42 I 5E 25 58/ (umol)

Frid/g #1d #2d 4i3d

0.000 N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D. N.D.
0.025 0.621 0.633 0.631 0.634 0.636 0.627 0.635 0.657 0.635
0.050 1.236 1.243 1.254 1.256 1.252 1.263 1.279 1.239 1.289
0.125 3.082 3.160 3.157 3.128 3.125 3.141 3.209 3.208 3.176
0.250 6.965 7.146 6.867 6.609 7.138 7.264 6.705 6.545 6.495
0.625 18.309 17.213 17.548 18.151 17.580 17.621 17.880 17.613 17.474
1.250 35.370 34919 33.675 33.937 35.306 34.975 35.806 35.400 36.044
2.000 55.577 57.023 55.762 56.123 56.775 54.869 55.975 56.325 56.885
2.500 69.423 70.425 69.212 69.866 68.734 69.729 67.431 68.909 68.646

LA 2 e B s LIS M BT (X . Xo . X5, @) WAL FR,
4 B-BEEE B B-FLEREE I BT &2 (Y, . Ya. Y3, pmol)
PARbR, PITREE MM TR R, &th
TR R 3 R0 3 v 2R A R b LR X 1 1) 4 BT 2R 11
F-AERE AR TR R, W4 2R ALER S5 p-
EOAW p-FLBREAMMERE k. Z5RER, SR80
A4 SRR AL RN ¥,=2.8343X,, ZeM:HHEREL
9 0.999; 4REM 54 p-BEEE D IR R AL ki Ol 2.8343;
LN A B-FLERE I TN Y,=1.6542X,,
RPEMRFRECH 0.999, 45k 54 p-FLERE A RHRE
Rk 1.6542; ERLERFILE p-FLERE LR R
Y3=27.8598X;, MAHKRECH 0.999, R IEH 54 -7
BREE A5 R 8L ks o 27.8598,

2.5 ZREEH
PRI A 5 1 N 52 - FLIEC 5 W0 Hh 2R 3L & 1 i

DR LG 3 — ZE I 2 2L IC 7 ks, o B et A7 X I T 0y
B RE P, BEREN X MR B-TS R HRN B-FLEREE
FH )3 T 407 W e AR 7 o T AR R ) 2 L B D
KD

Xbovm;(% + % X 1) % % x10 %1072 x 1000 (1)
K Xoovine NFEBL T TIH HA4-2L &1, g/kg; ne WMFRIE L
YEMZE PRI 4 p-BEE FIAIRIRIE, nmol/L; ny A MAFRIE T
YEMZR RS2 4E B-ZLEREE TV EE, nmol/L; V NFRSE I E
AR, L, IEH N 0.025; m MREERIER, & ko4 p-REEE
A Ne s 280, BUA 2.8343, umol/g; ky M4 p-FLER
EASE RIS R, BUH 1.6542, pmol/g; ks 4 B-
FLEREE 54 FLE M R 28K, B 27.8598, umol/g, 455
PRER /NS — 17

2.6 FEFWIELER

261 HMHXZ
FH0.1% I B2 /K e il e B2 43514 20, 50, 100, 250,

500,750 1 1000 nmol/L FARAE TAEWEM, HEFEAT, LIHE
BEQXO) AR AR, B-FLEREE AT -4 I 25 1 4 S K43 3] 5
[F 57 28 N ARG RN FUAEL (V) AN ARAR A TR, 1R
[ ) 0 R S e ARG R (), AT 3 d S, 45 5R AN 6
7R, TE20~1000 nmol/L Y [El N, 4F p-FLEREE FUFN4E B-TH 26 1
IR SE R B 2 29 0.999, PEZR AT, 3 d ARk
24 B-FBREEA N 0.66501+2.1359E 4 p-HE RN
0.3846+5.52929E *, ik EEchT, WAL B AR R
Fz 6 IRERMZSHEXERR

Table 6 Standard curves and correlation coefficients

P S EACYix i P

Y=0.549498X+1.73578 0.999

A4 B-FLIRE ¥=0.530204X+2.06698 0.999
Y=0.697443X+0.542084 0.999

¥=0.373805X+0.382871 0.999

4 B Y=0.389741X+0.277365 0.999
Y=0.352506X+0.141288 0.999

2,62 RAME

SLEUR SRy YN (o [E SNy G2 NS SRR
TR, AR AREIR T FABARN 1%, 5%.
%A 10%, HAF 1%, 5%F# 10%h B AL 2IERHAE, i
7% AN 5B A 5%E 45 R 2% 7L K il
o MRHRRERE Jr i AR A EA TN, AU AT 6 1K
SLHY, HELEKE 3 d L, A5RAR 7 R, TinfIREA
F, TEFRABARLE 1%~10%0RE 5, K25 S m v
BEYIFE 99.0%~103.0% 2 [H], 15 f& HERf E f 2R .

2,63 MHEE

HURERL 1, BEAL 2 FIRES, 3, FRHERE 5 b TAb 2,
AFERITIEAT 6 YWOPATIEE, TR & b 2LAY & 2 Kl
TE (B FIAR XTSI BR UE s 22 (relative standard deviation, RSD),
i RSD SRPEH kARG B, 4553 8 fim . HINK %
JER 3.2%~8.1%, HIMAEH BN 3.4%~7.3%, BIFE 10%Z
PR, A R R e B EDR
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Table 7 Accuracy results
) - W 25 R /(g/kg) T
FESR 2R BAR/(g/kg) . 5 3 . 5 . v HER /%
10.5 9.8 9.5 9.7 9.7 9.9
FEb 1 10.0 10.7 10.0 103 93 9.1 9.2 9.9 99.0
10.7 10.1 9.8 10.0 9.9 10.1
49.2 49.4 49.6 50.6 51.6 50.2
) 50.0 51.2 50.9 512 49.5 51.7 50.6 51.1 102.2
52.6 50.7 51.3 53.0 53.4 52.7
98.6 98.9 99.9 102.7 102.4 105.3
Fedh 3 100.0 101.0 104.0 104.0 107.4 100.6 104.4 103.0 103.0
101.9 101.0 103.9 1053 105.1 108.1
68.7 70.3 67.7 70.2 70.0 72.8
Fedih 4 70.0 64.8 66.2 65.1 66.5 68.8 67.8 69.8 99.7
72.0 727 725 73.1 713 75.7
=8 KBEEL
Table 8 Precision results
FE 2 R W E 459 /(2/100 g) H NS5 /% H ()45 55 2 /%
10.9 10.9 11.4 9.7 9.3 10.0 8.1
Febh 1 9.3 10.9 9.7 9.7 9.1 9.9 6.4 7.3
9.0 10.5 9.2 9.9 9.2 10.1 6.3
50.6 49.2 53.0 50.6 495 53.0 3.2
Bt 2 52.1 49.5 54.7 51.6 51.7 53.4 3.4 3.4
51.7 492 54.4 50.2 50.6 52.7 3.6
116.8 109.2 119.0 102.7 107.4 1053 5.9
FEbh 3 116.0 109.4 120.8 102.4 100.6 105.1 7.3 5.9
114.0 107.0 119.7 1053 104.4 108.1 5.4
2.6.4 A& dRAeT FIk #*9 ERELSER
TR d AR T 5632 Wk BE R 2 b 10 3K, T Table9 Accuracy results
N 5 8 SR B R 22 (standard deviation, s), Dk 3s VE N il HETE(gke) FEE MESR(gke) MERE/ %
LK B (limit of detection, LOD), 10s /F k2 f#t PR (limit S 1 9.6 96.0
of quantitation, LOQ), 15 A kpykE R A 1.9 g/kg, E B 1 10 SR 2 10.0 100.0
N 6.4 g/kg, Wi /& GB/T 27417—2017 { SH&IEE b2 Y 3 10.3 103.0
AYBT T T R ) 5.4.2.2 FUE RS R S/N>3 Rl a1 477 95.4
R SIN>10 FLE B 2 50 JiEE 2 458 91.5
2.7 SMERSEEAEEIEE RS FHES 479 958
T3 FOR IS AR B, 1 3 AN SC 5 A FHEL 973 073
SOOI 132 R 133 S PR ssse, xiApigedr g T o EEE2 923 923
SE 3 99.5 99.5

ML A HER PR RS TIRUE, SR UFZE SR ANZR 9 FiR, 3 RANISL
B S ER N 91.5%~103.0%, BiBHAISY & R 17,
A% GB/T 6379.2—2004 (& ik 545 RMERIE 55 2
WAy B E AR B M S IR AT L)
RIRLE, B bR e 7 v B M 5 P Y A Ty i rh
7.4.4 1 7.4.5 PIHERASSFEAR N BOTPIME  EEMI
SLEENITE . FHEWETE . EE AR bR R 2 I
AR AR 22 45 5 o, SCIGE ] 5 1 09 2 & M A v O

2N 4.3%~5.1%, FIERHERZEN 4.7%~5.7%, B85
IS RIS UE B A R, WERH AT Al A Tk

HIZR 10 AT, ABEFELL p-BEE AN B-FLIRE R
TEFE bR, T8 750 R B RS ARSI FEA
W, WA WS T e AR, fifk T TR A, 4
FATMLSSEE AR K-
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Table 10 Comparison of technical differences
BARES A5 PCR!"! ELSARY EEH L= iRy PR HPLC-MS/MS!
FHEFR IR S-BEEE TR B-FLEREE 1 A4 B-AEREN [LE 48| FLAEAM p-FLERER
ER/ENE FERRUE M A FEME EhE JE 1 FE P
RPUE 1.9%o 1% 0.1% 0.5% 1.5%
E PR 6.4%0 / / 3% 5%
alll)E %N = ik ik S i
BT AT & & & i o
T AUERTEI .
(8): 160-164.

AR I K0T 20240 LR 5 95k A4 2L 4
SIS ERLR, RMEAHOC R EIAE 0.99 DL L, H K%
H3.2%~8.1%, HIAIKEH R 3.4%~7.3%, HERIEEH 99.0%~
103.0%, JriEfte bRl 1.9 g/kg, ERMR N 6.4 g/kg. 48 3
R AR, EE MR ERZEN 4.3%~5.1%, &
PPEAA X AR HE R 2R 4.7%~5.7%. FZRET ] % 2E 7, 3440 )L
Bii 5 4 P 2F FLIE B A2 SR LR IR A T X A A ST e A,
BB LA IR R b TR A T R A B R,
FURBERE . PRsl . Jrikife AP, W o4
b PR T fE A R R W AR TR R AR S g
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