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A:Sh5186(1 Ji) Yeft 2 min; B \E. %2 21 (1 4F) Yt
2 min; C: 84K 999( 1 J&) Y44 2 min; D M 17(1 J&) Ye
2 min,

A; Sh5186 (1 week) was dyed for 2 min; B, E. Jimai
21 (1 year) for 2 min; C: Yannong 999 (1 week) for 2

min; D: Yanmai 17 (1 week) for 2 min.

1 AEIAREELERN/NEFHER
Fig.1 Identification of fresh and aged

wheat by guaiacol method

2.2 PEmMEES LT N E IR

A 1 26 2 AT, 0.1 % PO 0 MR Eh YL (0 Tk Yy
4, 25 min B, A [FVAE Y BER BT /NAE (1~ 14 J])
R AR 99% ~100% , A 17(14F) &
21 (1 4F) FFhi G (5 R 7E 88% ~90% .88% ~100% ,
SEHE 4 K 88.67% 93.00% ; MHAR 17 (2 4F) ¥
LG {0 FRAE T4% ~86% , YN 78.67%

0.1% VY 2 M R e 8 Y Y4 4 8 min A, 1~8 J&]
/N RFRL YL 6K 92% ~96% , 10 ~ 14 J&gi /N4
PRI (AR 77% ~85% , M 17 (1 4F) M #
21 (1 4F) FFRL G 8 3 53 5 Ry 46% ~ 65% 40% ~
80% , F-YIE 4> 5 K 56.67% .62.67% ; WK 17 (2
AE) FERL YL 03K 2% ~ 6% , F-HIMH K 4.33%
I, /N KPR AE 40 C S 8 min B, BEGS X 2 i 8
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Table 1 Dyeing rate of different varieties of fresh wheat by triphenyl tetrazolium chloride method %
et RO hmoss ks RET MK Whkor Ak 990
o ] i ] o = P
Storage Staining Keyuan Shannong  Liangxing Yannong Sh5186 Jimai Yannong Pvalue
time/JF time,/min 088 25 77 173 22 999
1 25 99.67+0.33 99.33+0.33 99.67+0.33 99.67+0.33 100.00£0.00 99.67+0.33 99.33+0.33 0.758 3
8 94.00+1.53 94.33+1.45 94.00+0.58 95.67+0.88 93.00+1.00 95.33+0.33 94.00+1.00 0.623 8
A 25 99.67+0.33 99.67+0.33 99.33+0.33 99.67+0.33 99.67+0.33 99.33+0.33 99.00+£0.00 0.638 9
8 93.00+1.00 92.33+0.33 92.67+0.88 94.33+0.33 92.67+1.20 94.33+0.88 93.67+1.76 0.688 9
25 99.67+0.33 99.00+0.00 99.33+0.33 99.00+0.00 99.67+0.33 99.67+0.33 99.67+0.33 0.333 0
8 8 92.67+1.20 93.67+1.15 92.00+0.58 93.33+1.30 92.33+1.33 93.67+1.21 93.33x1.45 0.9207
10 25 99.33+0.33 99.33+0.33 99.67+0.33 99.33+0.33 99.00+0.00 99.33+0.33 99.33+0.33 0.874 1
8 83.00+1.15 82.67+0.88 85.00+0.58 82.00+1.00 83.67+0.33 83.33+1.20 82.33x1.20 0.4196
12 25 99.33£0.33 99.67+0.33 99.00+0.00 99.33+0.33 99.33+0.33 99.00+£0.00 99.67+0.33 0.501 4
8 81.67+0.88 80.00+0.58 82.33+0.88 80.33+0.88 80.67+1.86 81.00+1.15 79.67+1.20 0.657 4
" 25 99.00+0.00 99.33+0.33 99.33+0.33 100.00+0.00 99.67+0.33 99.00+0.00 99.33+0.33 0.133 8
8 80.33+1.45 79.67+1.20 80.00+2.08 77.33+0.33 79.00+1.15 78.00+0.58 79.33+1.20 0.626 5

[FATECE B AR R PR 25 ¢ B2 (P<0.05) , 322,33 %4 £5 K7,

Values with different letter superscripts mean significant difference ( P<0.05). The same as Table 2, Table 3, Table 4, Ta-

ble 5 and Table 7.
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Table 2 Dyeing rate of different varieties of aged wheat by triphenyl tetrazolium chloride method %
s M 17 ¥ 21 MHFZ 17 PfH
Items Yanmai 17 Jimai 21 Yanmai 17 P-value
747 Hs} (8] Storage time 14E 14 2 4F
Yo {0 ] 25 min 88.67+0.67™ 93.00+3.61° 78.67+3.71" 0.037 6
Staining time 8 min 56.67+5.61" 62.67+11.85" 4.33%1.20° 0.003 0

A:DRHNE (4~12 i) , @R TFE 21 (1 4F) ,@RMAE 17(1 4F) ,@HMAE 17(2 4F) ;B O H/NE (1 ) , @K
INAE (AT, @RHINZE (8 ) ,@RH/NE (12 ) ,@RTFE 21(1 4F) , @ 17(1 4F) , DR 17(24F) ;€. DR
A 173 (1 ) , @A MAA 173 (4 JA) @MLK 173 (6 Ji) , @R A 173(7 JA) , @M MA 173 (8 i) , @ A 44 173 (14
JE) @R R4 173 (10 Ji) ;DO RE 77(1 ) , @K R & 77(8 J&) , @R M4 999 (1 J&) ,@Hy 14k 999(8 J& ) , &K ¥
#2201 ), @M% 22(8 ) ;E:DN Sh5186(4 J&) ;@K Sh5186(8 J&) ,@N Sh5186(10 J&) ,@H Sh5186(12 J&) ,®
29 Sh5186(14 i) ;F-ON R E 77(4 J8) , QW RE 77(8 ) ,@ARE 77(10JH) @ HRE 77(12 ) , QN R & 77
(14 ),

A: D was fresh wheat (4 to 12 weeks) , @ was Jimai 21 (1 year) , @) was Yanmai 17 (1 year) , @ was Yanmai 17 (2
years) ; B: (D was fresh wheat (1 week) , @ was fresh wheat (4 weeks) , @ was fresh wheat (8 weeks) , @ was fresh wheat
(12 weeks) , & was Jimai 21 (1 year) , © was Yanmai 17 (1 year) , D was Yanmai 17 (2 years) ; C: @ was Yannong 173
(1 week) , @ was Yannong 173 (4 weeks) , @ was Yannong 173 (6 weeks) , @ was Yannong 173 (7 weeks) , & was Yan-
nong 173 (8 weeks) , © was Yannong 173(14 weeks) , @D was Yannong 173 (10 weeks) ; D: (D was Liangxing 77 (1 week) ,
(2 was Liangxing 77 (8 weeks) , 3 was Yannong 999 (1 week) , @ was Yannong 999 (8 weeks) , & was Jimai 22 (1 week) ,
©® was Jimai 22 (8 weeks) ; E: (D was Sh5186 (4 weeks) , @ was Sh5186 (8 weeks) , @ was Sh5186 (10 weeks) , @ was
Sh5186 (12 weeks) , & was Sh5186 (14 weeks) ; F: (O was Liangxing 77 (4 weeks), @ was Liangxing 77 (8 weeks) , @
was Liangxing 77 (10 weeks) , @ was Liangxing 77 (12 weeks) , & was Liangxing 77 (14 weeks).

2 BREIERFIEERNNE IR

Fig.2 Identification of fresh and aged wheat by acidity indicator method
HIZE 3 AT BE A RO BRI RO O 94% ~96% YN LL BRI YL AN 4% ~ 6%,

O PETER A% ~ 6% P WA A REEN IR 4 Al OB R/ 22 Ll 23500 O 129317
949% ~96% ; KR ATHR BT/ NS NSRRI YL A 505 7:3 I, /N2 RF R G O 216 1 Gt 8 3R 53 0 Sy
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10% ~18% .29% ~43% 46% ~52% .65% ~73% , V-
IME 4 59~ 13.14% .33.00% . 48.43% . 69.86%
SRR T MR/INAE 15 2% LA T AR i e Sy 21 €5
AR BOR B 22, B /N 22 LU Aok e, e ol S B Y

FERLEOEE 22 | BR/INZE 1 b3 i, % R &0 €0 1) 6T R
H 3% 5 Al B R N2 8 2% L AN [m] | KR TR
pH A 3% 2 % (P<0.05) ,

®3 BERTHENERFNEFNEEER

Table 3 Dyeing rate of fresh and aged wheat by acidity indicator method %
FHE 088 1Lk 25 KA 77 M4 173 Pk 22 WA 999 MHZ T BFA 21 WA 17
i H o . . o . P
Keyuan Shannong Liangxing Yannong Sh5186 Jimai Yannong  Yanmai Jimai Yanmai
Items ) P-value
088 25 77 173 22 999 17 21 17
JEAE I a]
Storage 4 A 4 A 4 A 4 A 4 A 4 1A 4 1 14F 14F 2 4
time
EAR ) 5.33 4.67 6.33 6.67 5.00 6.00 5.67  94.33 94.00  96.00 <0.000 1
Red +0.67°  +0.33° +0.67° +0.88° +0.58° +0.58° +0.88°  +0.33% +0.58"  +0.00° '
2 fh, 94.67  95.33 93.67  93.33 95.00  94.00 94.33 5.67 6.00 4.00 <0.000 1
Green +0.67"  +0.33" +0.67" +0.88" +0.58" +0.58" +0.88"  +0.33™ +0.58"  +0.00° ’
x4 BERTHENERE RGN EFRREER

Table 4 Dyeing rate of mixed samples with fresh and aged wheat by acidity indicator method %
WHE HrBR L 15] Fresh wheat to aged wheat ratios P
Items 1:9 3:7 5:5 7:3 P-value
2111 Red 13.14+1.16° 33.00+1.73° 48.43+0.90° 69.86+0.94* <0.000 1
28 Green 86.86+1.16" 67.00x1.73" 51.57+0.90° 30.14+0.94¢ <0.000 1

&S5 TEIEELFINEKZRK pH
Table 5 pH of aqueous solution of mixed samples with fresh and aged wheat
W H HrR e 19] Fresh wheat to aged wheat ratios P 1
Item 1:9 3:7 5:5 7:3 P-value
pH 6.11+0.06° 6.26+0.05¢ 6.42+0.04° 6.62+0.04° <0.000 1
2.3.2  /NASHTRE B B E I (1#3) .
H1 6 R, AN[A) Rl /N2 KR pH A 3R

25 ,Sh5186 75 1~ 14 &N fFBrBeiy pH 95 3 iF i

LB T HA A R (P<0.05) 5 14k 25 SHE A
173 TEA5 W B pH 5422305 5 4% i A /N 22 76 AN R 1Y
AR Bt pH AT 48— B fL R

H2 7 AL, B bR /N A2 ) pH 25 % 1B 3 (P<
0.05) ,1~14 J&H/NE pH £ 7.04~7.88  F¥{H A
7.39,B5/NF pH 1E 6.30~6.50

XTHT R B 2% (8 /N 22 e 0 % L. /N 22 39T Wk L
T 3:7 (4G 3:7) B, e €0 W 1Y) 0 65 402 00 R /N 22
YLy, L 5] B AT B 3T B R /N2 LR T 55
F G (0T 1Y) 65,42 30 8 /N 22 G B T 1) v b

INEHRERER TR

gt NS RISEE ST S = AN )
AR R R A R B N KPR
b B H gL @ mBUR, e i ot HEE TR,
RINEAIRBHAE—ERRE_EREPREUAIBT /N2 A8
Wi, (RS I EAF e —E BRI, AHAR AR /N A
S TR AR S A B e R B 25 AR
X AR T/ N SR A7 26 WA I ik N 2257
i3/ i AL A ARG A R
PRI B G , AR EBOHT R, I TR,

3.1
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*6 AREMMH/NE pH
Table 6 pH of different varieties of fresh wheat

WofEerE BHE 088 i 25 KA 77 MR 173 Vi 22 R4 999 P
Storage Keyuan Shannong Liangxing Yannong Sh5186 Jimai Yannong P—Vé]ﬁe
time/ & 088 25 77 173 22 999

1 7.46£0.02%% 7.33+0.03°%  7.74x0.04"%  7.43+0.04%Y  7.88+0.03"V 7.55+0.02°% 7.37+0.04*% <0.000 1
4 7.55+0.01¢V 7.42+0.04"Y 7.68+0.02"%* 7.31x0.01%* 7.81+0.03"% 7.38+0.01*Y 7.38+0.02"V <0.000 1
8 7.43£0.01°% 7.30+0.03**  7.58x0.08™*" 7.28+0.03*Y 7.84+0.02"V 7.38+0.02°* 7.38+0.02°" <0.000 1
10 7.56£0.02*" 7.10+0.03**  7.58+0.05"*" 7.15+0.05"Y* 7.61x0.05"* 7.35+0.02°* 7.35+0.02“% <0.000 1
12 7.45£0.04"% 7.20+0.01"Y  7.46x0.04™Y  7.22+0.10°""* 7.62+0.03"* 7.24+0.03°"Y 7.24+0.03°** <0.000 1
14 7.44£0.04°% 7.04+0.02°%  7.50+0.02™Y  7.09+0.01°% 7.59+0.02"% 7.26+0.01"* 7.26+0.01** <0.000 1
P{H P-value 0.001 9 <0.000 1 0.002 8 0.000 6 <0.000 1 <0.000 1 0.000 2

[F) A5 A B AR A R 52 RE (a b e . e) FR7 [) — I [ AN [ it e 8] 22 57 . 35 ( P<0.05) 5 [R50 8 AR AN [/ 7 68 (w o x Ly ) &
7[Rl — fb P S [R] Bsf [ ] 22 53¢ 8. 3% ( P<0.05)

Values with different letter superscripts (a, b, ¢, d, e) in the same row mean significant difference in the same time be-
tween different varieties ( P<0.05) ; values with different letter superscripts (w, x, y)in the same column mean significant differ-
ence in the same variety between different time ( P<0.05).

RT HFFR/INE pH LER
Table 7 Comparison of pH of fresh and aged wheat

=] T 715} 6] Storage time Pt
Item 1~14 J& 1 to 14 weeks 14F 1 year 2 4F 2 years P-value
pH 7.39+0.06" 6.30+0.05°¢ 6.50+0.02° <0.000 1

AR /NSRRI DU AR e (17840 T /NE SRERR) pH A — @RI 2 5, X vl fEth T8 Y)
SR 25 min Bf 1~ 14 J8 BT /N 2 kR G (0 Rk ) AL AP TR 5%
99% ~100% , X T I A i [8] A [a] {EL fs ot A ] 49 1
AR /INFE R R G 0 A AT AR RS AL R B2, T A R
SEURIXICAE 1 AR 5 A H /N R R TS
e AN 100% , X 1] E 5 /N A2 il Bl RF L 2 S
I 8 2% 1 22 S EOVR 200 I v S0 B 0% 1A () A
Koo MM EI AR 1A 5 A H N ETE
40 C AT AT N T B 50 d, & MBS 10 d Y
REER XS N HEAT R, e N T HRAE 40 d(HH 24
TIEHWWAT 2 4F ) BOFPR G 50 78% , 5AIKE
R 2L

PR A8 78 0 Wk R TR B IR JE A A [R5 48
LI 2 th B 6] 19 3906, o 1 e 5 90 /18 0 e
BRIE— 7k, AR b e L R T s
%@J{Eﬁ’*ﬁbﬁﬁu H/‘J Eﬁ@é& Iﬂ[}l}] 5&@@]%@%% From left to right; 1 week fresh wheat; fresh :aged =
’fk,iﬁ_ﬂ"ﬁfﬁ%fﬁi%m \ﬁ[%ﬁ%[m AR — 2 7 :3; fresh :aged=5:5; fresh :aged=3:7; fresh :aged=1:9.
A AR AR Y ERE R (1 pH E AT I A, & BB e
KKIZWHY pH 78 7.0 Zefq, KA —%E 9572 1) pH
£ 6.8 7e 47, PP EBRALIY pH 7E 6.4 747, B/ E S
B RE KRR pH JEA — 20, K A 257 sl R AR Y

B3 BERTRAEXNFESRNENERE
Fig.3 Identification of fresh and aged mixed

wheat by acidity indicator method
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3.2 MEBRNERUERNERE

AU A B 1 R A8 28 SRR 2 A H |G BB
4 FEANRERIR M E /N R S8, X 5 =7
FRAFE K R R I B oY A5 R —
B, IR TSR AE I 6] ) /N 2 i SR AL U
PR 22 5, FTHR X LA €8, 1 5] o

P R AP I R s e 12 R A X AE N T
AR 25 A 7 1) e 300 458 114 /) 22 o A B2 3
AT R, AT A R G 2% 1 ) S il L
HE— 2D AR I 26, REAE X 20 i/ A R Bk
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Methods for Rapid Identification of Fresh and Aged Wheats

REN Xiyan ZHAO Jingpeng JIAO Hongchao WANG Xiaojuan LIN Hai
( College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China)

Abstract; The purpose of this study is to select a quick and easy method to solve the problem of the newness,
maturity and mixing identification of the wheat. Guaiacol method, triphenyl tetrazolium chloride method and a-
cidity indicator method were used for the identification of seven breeds of new harvest wheat stored for 1, 4,
8, 10, 12 and 14 weeks (Jimai 22, Yannong 173, Yannong 999, Liangxing 77, Shannong 25, Sh5186 and
Keyuan 088 ) and two wheat samples stored for one (Jimai 21 and Yanmai 17) and two years ( Yanmai 17).
The results showed that guaiacol method could quickly identify the freshness of wheat, but the staining was in-
fluenced by the variety of wheat. Triphenyl tetrazolium chloride method could identify whether the new wheat
had matured or not, and the storage time of the same variety of wheat within two years. The acidity indicator
method could well identify the freshness and ripeness of wheat, but it could not distinguish the storage time of
wheat. For the three methods, each has advantages and shortcomings. In practice, the method can be selected
according to the actual needs.[ Chinese Journal of Animal Nutrition, 2019, 31(9) :4331-4338 ]

Key words: wheat; fresh and aged; guaiacol method; triphenyl tetrazolium chloride method; acidity indicator
method
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