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Study on determination of rice protein by automatic kjeldahl apparatus

Fas WAE
GUO Ying-shi' CAO Xiao-yan'
(L sk O ) ARAHE.#mM kY

AALE
Z0U Hang-jun'
410007 ;2. K AR A 24 i W B B T bk K

KRR

ZHANG Wei!
130000)

7L

GUO Ming-yi*

(1. Hunan GRG Metrology & TEST Co., Ltd., Changsha , Hunan 410007, China ;
2. Changchun Food and Drug Administration, Changchun . Jilin 130000, China)

MEAMALAINRERMMNER KK G R F k. @
EEZHBEREABRAMEEAEE HART S X4H
ToRERERRAMN. ERAN SRR EH 0.40 g, 5
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Abstract; The method of measuring rice protein with fully automatic
Kieldahl azotometer by single-factor experiment and orthogonal ex-
periment was investigated. It defines the best experiment conditions
through examining such key factors as sample weight, additive a-
mount of sulfuric acid, digesting temperature and digesting time. The
results showed that when the sample weight is 0.40 g, the added a-
mount of sulfuric acid was 12 mL, digested at is 420 “C and for
50 min, the experimental effect was the best. The standard deviations of
6 determinations of 5 kinds of rice were 0.050 2~0,101 1, and the re-
coveries of nitrogen of urea were 99.9% ~100.5%. The ratios of pro-
tein obtained by semi-micro distillation method were between
1.023 4~1.079 4, and the time of determination could be shortened
to 1 hours. The method was found stable and accurate.
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M7 4.5 g K, SO, +0.5 g CuSO, « 5H, O/ K, 48
HALRDO R RA R F
1.3 KFAEE
1.3.1  #R R A v T 2 ¥ W (0.1 mol/L)
2016 e & R AR IE o
1.3.2 A HNEE K (400 g/L)
TR BHEmBER 10 L,
1.3.3  BIVR W ST U 25 VR P g 3 AR PR RS £ 48 7R 7D
(1D 1% 00 ¥ 100 g MIERIAF 10 L 4K,

## GB/T 601

FREL 4 000 g &AL 813

(2) 0.1 % W P B4R IR W 0.1 g T H By 8 % F 100 mL

954 LEEH
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(4) 76 10 L 1% Ay 00 R2 7% W m A 100 mL 1% 3% H
SEFN 70 mL 1% LTI ROIR S .
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Figure 1 Effect of Sample weight on the protein content
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Figure 2 Effect of concentrated sulfuric acid on the

protein content
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Table 1 The orthogonal test results

Figure 3 Effect of digestion time on the protein content s BER A Rt/ WAL WA B R
A R b 2 SR BT S . H L 4 AT 78 IR e ml- min © =/%
FE<400 "C I B3 I A 1 0 71 8 4 E 0 £ o B2 1 040 500 10 980 e
SR 380 ~ 440 "C i 3 19 J9 0 5 45 R d 5 o FL G 0 35 22 57 ’ 050 800 o0 100 831
AU A T 2 5 W B AR 1 53 — AN T 2L 9 FL Ak 3 0.30 10.00 60 120 8.38
T RE 2o AT 2 3 T A AN 58 4 S B0 I 45 R O A1 s T AR 4 0.30 12.00 70 440 8.31
W RO A T R IR R A S 0 0.40 6.00 %0 420 8.37
R ATTEBR, FEOM E 45 R AG. Bk, $E47 KORFE & 6 0.40 8.00 40 440 8.25
Ab BRI L BORE T A0 R B A 400 CAEL . 7 0.40 10.00 70 380 7.85

o5 8 0.40 12.00 60 400 8.35
< 85 W+/’Ji§ﬁ* 9 0.50 6.00 60 440 8.30

ﬂﬁ : w75 W?};%ii 10 0.50 8.00 70 420 8.28

B O w0 6.5 e

TEL ss W+ﬁﬂﬁqﬁ* 11 0.50 10.00 40 400 8.25

HE=,s W+@$** 12 0.50 12.00 50 380 7.86

3300 320 340 360 380 400 420 g}'%to ‘4‘60 13 0.60 6.00 70 400 8.20
Digeston lem;';ﬁﬁ%’:(;; 14 0.60 8.00 60 380 7.82
B4 LE A G AL Y 15 0.60 10.00 50 440 8.32
Figure 4 Effect of digestion temperature on the protein content 16 0.60 12.00 40 420 8.33
R2 FESWMER
Table 2 Variance analysis

Sk U5 0 UIFT5 Al F YT F{H I

16 1E i 1557 0.707 0 12 0.058 9 139.256 2 0.000 9

R 1 072.071 3 1 1072.0713 2534 946.931 0  0.000 0

FE i o 0.004 1 3 0.001 4 3.206 9 0.1821

e R 0.007 1 3 0.002 4 5.610 8 0.095 2

WAL B i) 0.012 7 3 0.004 2 10.024 6 0.045 1

WAk IR 0.682 8 3 0.227 6 538.1823  0.000 1

"""" #i® 00013 3 oo0004
it 1072.779 3 16
BEIE J5 B 0.708 0 15
3 HmENSITE x4 KBRBRENSKITZ
Table 3 Statistic of Sample quantity Table 4 Statistic of sample quantity
K/ FHME/ bR PR WL R B fE/ P i G
g (1072geg b W UE/ ,“E/ i/mL (10 %g-g ) Wz ,WE’/ ,HE/
(1072g-g™H) (10 2g-g ") (1072g-g ™) (107 2g-gH)

0.30 8.198 0.010 8.165 8.230 6 8.165 0.010 8.132 8.198

0.40 8.205 0.010 8.172 8.238 8 8.165 0.010 8.132 8.198

0.50 8.173 0.010 8.140 8.205 10 8.200 0.010 8.167 8.233

0.60 8.168 0.010 8.135 8.200 12 8.213 0.010 8.180 8.245
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Table 5 Statistic of Digestion time Table 6 Statistic of Digestion temperature
TH AL R/ Frif SE T AL iR M/ o e LU
. ' T e WL T 1 e
W/min (102 geg G TR/ LR/ W (0tgeg mx TR/ Y
(1072 geg ) (1072geg (1072 geg ) (102geg )
40 8.155 0.010 8.122 8.188 380 7.830 0.010 7.797 7.863
50 8.215 0.010 8.182 8.248 400 8.278 0.010 8.245 8.310
60 8.213 0.010 8.180 8.245 420 8.340 0.010 8.307 8.373
70 8.160 0.010 8.127 8.193 440 8.295 0.010 8.262 8.328

FF [E1) Yo 00 5 25 SRR 0 23 L 5 VR BRI LAY S 2 (04 0.095 2
(0.05<CP<C0.10) » 1 B & Bk R 42 A1 X 00 7 45 SR AT — 2 RE WL
i B R R 0.182 1(P>>0.10) , X & 45 R T+ 4
R 25 DS R U S 5 Sk T AR > T A I [ >
VB R B > R AR

PG ARG B 0.40 g WRERIR 1 12 mL. iF fLil
£ Ky 420 “C L i AL It ] S 50 min B, 99 Fh 2505 B b BRARL, K
KA B I E fE B
2.6 HEEREMAERERXE

e TR AL 5 RO RE S Ak B8 7 6 BEAT RS 5 R385 b ROK

FER A TE 6 U, TH (A AAR D A v IR 22 . A FRIR 3 A7
FTRESN A — 8 B Y PR 2 4l FE AR e 9 B E AT AR R 5 )
A BRE 3 173 4 22 By MR (0 b o 0 O 0 AT 3 R 8 3% Ak
5 1 B A 1

HIZE 7 AT A SR 0.40 g MRERAR &l 12 mL,
AR A 420 °C LI AL 1] 2 50 min B, 5 KK 2 R
0 5 5 5 (0 AR o 8 o Al 25 R KM 0.101 1, U W%y ik
W REEL . B S Al A F AR R L R
ERA P A B E T 100.1% . B 9 ATELL AR EY
G R TR B T 98.5 % L R W IR B 4k S vER T A .

K7 BEERBEER

Table 7 The results of Precision experiment

B FEEFRMEM/ (10 2geg D FHIE/ PERoR a3
" 1 2 3 4 5 6 (lo2g-g )  fWE/%
FAbkk  5.28 5.5 5.31  5.26 5.28  5.18 5.24 0.063 5
WA KK 6.62  6.52  6.58  6.45  6.51  6.48 6.53 0.063 1
wEEAk 7.3 7.25  7.08  7.22  7.16  7.35 7.20 0.096 2
WIEE KK 8.42 830 8.40 839  8.45  8.37 8.39 0.051 2
WE Ak 9.21 0 9.25  9.08 9.1 9.18  9.36 9.20 0.101 1
xS REMmMIRGER
Table 8 The results of recovery experiment
o B I 5 T i Jbw B I (B 3/ %
(UINiP)/mg (BANi)/mg (U Nil)/mg GRS B {E
3.52 7.00 10.50 99.71
KAt Kk 3.45 7.00 10.44 99.86 99.9
3.45 7.00 10.45 100.00
4.39 8.50 12.92 100.35
TR KK 1.51 8.50 12.98 99.65 100.1
4.46 8.50 12.99 100.35
4.85 10.00 14.92 100.70
BrE ok 1.82 10.00 14.85 100.30 100.5
1.76 10.00 14.82 100.60
5.64 12.00 17.63 99.92
WITE KK 5.55 12.00 17.48 99.42 99.8
5.68 12.00 17.68 100.00
6.22 12.00 18.25 100.25
G Ak 6.28 12.00 18.21 99.42 100.3
6.20 12.00 18.35 101.25

T A i D R IR R 0 SE (B L) 0.40 g B b RS T

R HMEVRSWER
Table 9 The results of Standard Substances

o 2 A/ P E/ el / %

7 1072geg ) (107 %geg D sER S B {1
1 15.6 98.73
2 15.7 15.820.3 99.37 98.5
3 15.4 97.47
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Table 10 Comparison of protein content in rice by Automatic Kjeldahl Apparatus and Semi-micro Distillation

4 B IR E Ak 2 Bl i R0 1
i e FIH{E A/ R/ THMEBY/ A—B A/B
RSD/ % RSD/ %
(107 2geg™ 1) (107 2geg 1) (107 2geg b (107 2geg b

5.28 4.98

ALK 5.18 5.19 0.082 8 4.89 4.81 0.227 7 0.381 8 1.079 4
5.12 4.55
6.47 6.22

IOk 6.62 6.59 0.107 3 6.47 6.23 0.238 2 0.362 0 1.058 1
6.68 5.99
7.18 7.07

ook 7.11 7.13 0.047 8 6.96 6.85 0.292 4 0.282 6 1.041 3
7.10 6.52
8.43 8.15

EEPNPS 8.21 8.33 0.113 6 8.32 8.11 0.225 8 0.223 1 1.027 5
8.36 7.87
9.39 8.88

W T KK 9.24 9.32 0.076 3 9.49 9.11 0.332 7 0.213 2 1.023 4
9.34 8.95

P >1, 76 1.023 4~1.079 4. VLW 2 B 7 & A9 I 5 45
ZEF AR, B4 A Bl RE Rk iy I e (8142 L 2 h i 2808
B el TR R N B WA R BOCR
PR S S AT 3k B o IR ES 4 B Bl L I Rk T s 4 R A A X
B fn 22 S 2N TR s 2 W g I i O R E MR
R 2RI AT 0 — . A2 B Pl IR Ak 5
IREAR R DR B 4 h 4508 3] 1 h, 3 B T A EAE
R R TR, R T 4 R IR I
3 ik

T A0 B LT Ak B TR0 R0 9 i B2 e % JROK 2K 1 B 0 5
JA R A b BT R AR AR — B R, 4 A
Wi P51 2R )2 W) UK D 9 A T BE > 3 Ak B ) > e R R o > R
ml BT

eI 5 KOK A B R b, SRR BT i O 0.40 g, W
BR Aty 12 mL, W A0IR B Dy 420 °C L iHALES ]2 50 min, 4k
RO fpe A KOK AR 11 00 0 5 495 R 5 o BIARL L R o8 1 ik o A of
iy B WA AW Y N U I 5 W v i N A Y
R L W TN R 25 ORAIE T 45 R 00 HE R M R) B R B
MR T LAERUR,

S % 3k
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