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PRAER PR T R B | & 8k % Bk Ae G 8F S AR RSB S aT Z B ey A ThaE A, o F 20
TR BB R EN, 885 S RO AT T R E A KA A 500~5000 Da, % Ak E4%
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10 i 22 JIK , 41 >06% , PR & By A3 BR S 7 5
10 8% 2 IR 2 G, 25 238 A i 5 1R -G 2l B R br v
W 2.5 pmol/mL (Wako 2 H] ) ; i H AL & . & B Eh
W FrAEmR BEER AT BT A R N R AU
R S A BUIR IR (Ve) o3BT gl ml s PEsE B, &
o % 5 AH T 43 T A T I R U 04 B o O - 40 £
Z C(Mr=12500 Da), W ik fiff (Mr=6500 Da) , #T i fiff
(Mr=1450 Da), & 2R — < 2418 — i 24 % — k5 2 1R
(Mr=451 Da), Z AW — . AW - L &R (Mr=189 Da),
[CIESVAN IS v S

UV-1800 ARG A LA AT U456 B 1 (H A
By HAL AR |) ) s HH-2 HL #E IR K A (L LT 7
HEAL TS ] ) 5781 fih J1 InFAAH F 28 (BTN R ) 5
FE320 fig B2 it (M4ei —FC R 28 AR A )
EL204 HF K57 (Mg4e i) —FC R Z AU A IR A ) 5
Cence #1X L600 B .00 ML (I 7 WHAAL 2840 B> H] ) 5
L—8900 % 2 FL Mg 43 M4 (MR =X 234k H Sz HlA/EIT ) 5
Agilent1260B 50 AH L CZHERTRHEA R AR

(=) E87 ik

1.1 6 22 JIR Ko FHOV-BREE G W 10 53 F 53 AT DU )

SR A R A (03 (HPLC) 350 a2, (0% 2814 .
L35 FE S TSK gel2000 SWXL (300 mmx7.8 mm),
VLBIARV (L) VK V(=M LR )= 45:55:0.1,4F
# 30 °C, EAMEI P K 220 nm, i i#E 0.5 ml/min,
PEREARER 20 pl, BTA W AH AR 448 0.22 pm

PR R A NR S e Ok = L E SN A vl

i MEC(GB 5009 1242016 £ & A7 48 L 12 19 90 2 )
F A TR K S A8 FH SRR E Bh 4 T A R e B 22 iR
LRSS W vh A Al e A B . FRIRURE T 29 60 mg,
TR EFIMA 6 mol/L. Erfig 10 mL, E=z5E4E, K
f# 22 h g B BRI AR AL B) 50 mL A
WP, R R e 2 WK g s, W HOE
2 mL F 10 mL &, 7E 40~50 CZEAR T, 78 Y
F 1~2 mL K, )5 28 T, 4.0 mL 0.02 mol/L
s ER TR v A, ok 08 S LSRRI o

M5 5 . pH T G AE, WiZhAH .pH 22 ah i
BT =R TR 0.4 mL/min; #EAE [ 5400 Psi;
AR 135 °C; S8AMEG #5480 nm 570
nm; PEFERER 20 L, BEAERSSPATIE 3 W, PAS
I FER I 52 45 T | S FER ) Rh 0 1 LA AR ik 52

P FIE 253 HT o
3. o fih 22 JIRORD £ i 22 JIR WY 2R B S SR T A A Y
2

43 ) BT o e BE AR S 0.24.0.48 .0.72.0.96 .
1.20 mg/mL AL & 1.0 ml, A 3.0 mL e E N
0.004% DPPH(Z R EEF), imIR% PR 10 s,
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2 YR RESE S 30 min, [A]BF DL IG /K B A as X6 E
TP 517 nm T ERSEE, iTHXWF .
DPPH [ i 3L 55 2/% =A‘XAXIOO%
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A, AR R i RS A G
A ——FE 55 DPPH 37 S W Y6 RE

4. Al 22 RN £ i 22 O BB 5 XTSI A
PR 9 [63% 5 -1

i 1 Ak AL ST B o SR A A G v AT, ORE
REWOE R, A pH 3.0.0.1 mol/L 745 18 2% wh ik
5.0 mL, 4 & 25 mL, B0 A MK E 25 0.015 mol/L
ik S S W (HE B2 1) 1.0 mL, T 37 CIE kK
WA AR RE 20min, BU S JINA 10% KT ## 2 mL Fl
2 mol/L. HsPO, 1 mL,#6R W 2 h, W5 E H
0.002 mol/L. Na,S,0; ¥ o LA 19%%E K5 W8 7
2, FIHT AR K 25

L 32 IR A

FES e RS + HLO, (G )—4 A k)" P+
H,O+H,0,(Z& 1)

H,0,(%% ¥ ) +2KI+2H,PO,=1,+2H,0+2KH,PO,

L+2Na,S,0:= Na,S,0¢+21+ 2Na*

WHBRH (%)=(1-V, / V,)x100%

= APV 25 [ T T FE 1931 8 I Na,S,05 11
PR (mL) ; V; A it Y TRTH A 1A 2 TR NaS,05 119
PR (mL)
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£ Mg 22 JPR AR £ 6 22 SOV B S Eh B9 00 T i A3 AR
U LR 1, Hod #8522 Ik vh 7354/ T 5000 Da
2053 5 90.13%, 1M1 43 T3 71 190~500 Da /IR
B 11.85%, KEBSF &I T H#TE 500~5000 Da 1
oy, N LIS B 77.37% , Ut W L0 8l 1 JEUIR 43 1 32 44
EZK, HWERE TEAG N G T AT
IR, HA 4y 7E 5000~10000 Da i4 5 it Ik 1
InEN 49% , BN ES T 2 M S 2 Koy T A e T B
B BRE, TG QT e 43 T Ik i Le )

®1 BESZRERATHESHNS TENH

F R I T AR 49 e (220nm ) /%
534133 [l /Dal % 22 JIk o 22 BRIV 4k B
10000~100000 22
5000~10000 27
>5000 9.87
5000~3000 14.93 19
3000~2500 6.71 5
2500~1500 24.83 15
1500~500 30.9 12
500~190 11.85
<190 0.92 0
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(=) &8k % Pk T4k o o9 RILBR 5 A7

DNFE 2 TRl LU HY A 22 RO AERES G T o i
B v 1A A R R o H 4R (17.356 /100 g 2K 1 BT ), H:
KRR (9.551 /100 g TRHIF) . F4h, R &R
TN & R & w5 5N 6.956 /100 g # 5 Fll 6.046
¢/100 g FE 0T, 33X JUFN S & 3 00 a0 3L FR 40 ) B AN
F AR ohfe, oA H &R N &2 R S R A o, 4
SR HLAT BEREFAE , KA EE Sk iR G,
BT BRI ST, I PR RGOS B b

PRIGAEPEITG , RAAMREPEL n] HFIRIT AT AE , 2k
FIYRIT RN, e K e 2 K S A Jm B A S A T
BEIT & BT FX M AR o 55 A6, P He i 28R 1 5T /K
Ja I 8 22 RIS P 5 R b B A e KPR 2 SR TR 1Y
A G, WA PR TS PR 21K, H N-iit 22 4 i /K
PR IR , LK M 2 36 1R 10 A7 6 5 Hop A A 7% M 4
TEAESCH ) 32 2 s 7K 2 35 1 i 2018 A P 2R 1Y) 7
4y 51 7.236 /100 g Fl 6.046 /100 g, HlxH 455 ,
Al e BAT — @ P E L TE M
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1 BSERTHRESENEERAN BIEE

®2 BHRSRTKESENIEREN
BAEMR 6 I E WAL TR R A

PR Bk (g) TRl &t (ng/20ul.)  (g/100g)
REEM  0.0565 50 786.005 6.956
HAEM  0.0565 50 205.01 1.814
225 0.0565 50 294.004 2.602
REMW  0.0565 50 1079.303 9.551
Ham  0.0565 50 1961.197 17.356
WA 0.0565 50 683.145 6.046
i 0.0565 50 141.945 1.256
HEREM  0.0565 50 89.719 0.794
StsEsm 0.0565 50 72.548 0.642
AW 0.0565 50 129.838 1.149
B 0.0565 50 62.6 0.554
ERAM  0.0565 50 84.836 0.751
W% 0.0565 50 357.725 3.166
HEMR  0.0565 50 61.22 0.542
W& 0.0565 50 634.128 5.612
&R  0.0565 50 817.633 7.236
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1.DPPH 1 H 378 B ik

Gy E AN [R) e B p s 2 Ik . 2 IR R EE A
EE Ve WL AH 1 mL, 4% 3R J7 325000 12 AN [a] e 5 A
an Xt DPPH H A ZE AW BREE T, &5 R ULIE 2,

WE 2 FioR, 5 Ve AL, 0 2 K £ Ik A5k
¥ —2 1y DPPH H HBEWEBRAE T, HLZ A2k &
A I R AE ) 5 A 2 K (H T S HR IS 55 1 Ve T
LB 25 e BE R B, W 6F DPPH [ Hh 3 A v R g
WhEZ W0 4 FE S EE Y 1.5 mg/mL B, DPPH
1 HH 39 B R 00 B8 52.3% (Ve) 48.6% (£ KB &
#h) 46.2% (tafi 2 {K) . AEIHLEEALTIVE N B i L
B35 DPPH JZ b i, B 45 A FH LAY 3 K, DPPH
M8 OB AR vk . X R FarE ATt T 5
DPPH 37 i B i 7~ Ee X, A il 1 e A5 19 DPPH2
Gy HER R v, HRR R B S Bz i T

2.3 A U T R S 6

Pl 3 RN T a2 Ik 22 KRS 5 R A Ve Xt
AL A WIERRRE S . IR E B 442 C
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e FE IR %] 0.6 mg/mLL B, 108 22 RV 42K 2 5 3R X i 4
A6 S W BRI B 60.7% , FS 55 T4 A # C (H5R T
11 65 22 UK i Sk S T BRBE 7 o i T UL AU R
AL PERNY VR, 7 A AR N 5 25 385 AR I T 75 | A 4
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An Empirical Study of Optimal Team Size in Computer

Programming Collaborative Learning Environment
Jiang Sai—da
(Department of Computer, Shangqiu Vocational College, Shangqiu 476000, China)

Abstract: Collaborative programming has long been widely recognized as the best way of computer programming.
Today, collaboration has proven to produce better results in the programming process. However, the optimal group size
required for collaboration needs to be studied more deeply. The purpose of this paper is to instill and familiarize with
the teamwork spirit of software projects and to determine the effective (best) team size required in the real-world pro-
gramming/learning context. Two different experiments were organized and conducted to determine the parameters that
determine the optimal team size. Voluntary participants of different genders were randomly divided into 5 parallel teams
of different sizes, ranging from 1 to 5 in the first experiment. Each team size is replicated six times. The second experi—
ment involved teams of the same sex (male or female) of different sizes. Compile—time errors recorded by problem anal-
ysis and coding time and for each team size record. Finally, the effectiveness of the team was analyzed. The study
shows that collaboration is very beneficial for new computer programming learners. When learning is done with the
company of others, they are easy to master the programming concept. The study also showed that the optimal team size
that can be used in computer programming collaborative learning is four.

Key words: optimal team size; collaborative learning; collaborative programming; computer programming
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Determination of Amino Acids and Analysis of Antioxidant Activity in

Vitro
QIN Yu
(School of Bioengineering, Wuhan Polytechnic, Wuhan 430074China)

Abstract: The molecular weight distribution and amino acid composition of the ferrous chelates of fish scale pep-
tides were detected by gel permeation chromatography and automatic amino acid analyzer. The scavenging effects of the
scalar peptide ferrous chelate on DPPH free radicals and hydrogen peroxide (H202) were studied, and the scavenging
ability of ascorbic acid, fish scale peptide and scaly peptide ferrous chelate salt was compared. Molecular weight deter—
mination and amino acid composition analysis showed that the relative molecular mass distribution range of fish scale
polypeptide was 500~5000Da, the relative molecular mass distribution range of polypeptide ferrous chelate was 5000~
10000Da. The content of glycine, glutamic acid, aspartic acid and proline in the ferrous chelates of the fish scale
polypeptide is relatively high, and the content of tyrosine and histidine is relatively low. The results of in vitro antioxi-
dant experiments showed that the sulphate peptide ferrous salt can scavenge the DPPH free radicals and hydrogen per—
oxide, ascorbic acid, fish scale peptide ferrous salt and fish scale peptides. It is a vitamin C <fish scale polypeptide fer—
rous salt> fish scale polypeptide, so the fish scale polypeptide ferrous chelate salt has a strong ability to scavenge
DPPH free radicals and hydrogen peroxide.

Key words: fish scale polypeptide ferrous chelate; amino acid; antioxidant; DPPH free radical; hydrogen peroxide



