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Application of Fatty Acid Value in Freshness Evaluation of Rice for Use as Brewing Adjunct
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Abstract: The relationship between rice fatty acid value (FAV) and freshness was studied and the impact of rice FAV on
antioxidant capability of beer was analyzed. Meanwhile, the effect of storage time on rice FAV was investigated and the
mechanism underlying its changes was explored. The results showed that acid-basic titration was a simple and precise
method for the determination of rice FAV. An obvious correlation was found between the freshness and FAV of rice. Mean-
while, lower FAV represented better freshness. Rice FAV had positive linear correlation with TBA of wort and mature fermented
wort. Higher rice FAV could result in extension of the aging process of beer and worse antioxidant capability of beer. Rice
FAV exhibited a linear increase with prolonged storage time at a rate of 2—3 units/10 d. The lipase in rice was mainly responsible
for increasing the fatty acid value of rice during storage.
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Table1 The precision of acid-basic titration in determining rice

fatty acid value (x s, #=6)

FEf g 5 JIg D52 {#/(mg KOH/100g) RSD/%
FEAL 15.2+0.6 3.72
P2 13.0+0.4 426
AR 14.5+0.3 1.95

HERLIFT AL, XARFE AT UCHATIE, ks
W25 SRS 5 B2, FE S LIIRSD N3.72%, #Fih2
FIRSD N4.26%, JRAFEFIRSDAN1.95%; 8 EFEDE 4
H914.5mg KOH/100g, S5#i4it 451 14.1mg KOH/100g
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Table2 Relationship between rice fatty acid value and freshness Table5 ANOVA for the effect of rice fatty acid on beer TBA
H FERL M2 HE3 HR4 O BRS M Tt BB mEFIAM By F P
BRI BE RG RER REE REE HE0 j;: ! 0.008437  0.008437  19.18  0.012*
. i P N, W 4 0.001760  0.000440
Rl £ % BB gEE g o s 0010197
JaBiRR i /mg KOW/100g) 20,1 210 142 146 84 91

FHER2AT A, FESSHIRE ShoMIE e i 4% FFdh LRIAE
A2M R B TR A3 AIRE A R . 456 KK
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231 ROKIEBERIEX 22 TBAME AR IR TBA{E 1 520A

HUPAEK, DTSR 7 BAH 23 1) 5.9mg KOH/100g
T-FEA13.9mg KOH/100g T3, 4351 K A X B A AOKAE A
R, BIRUKAEFEREL LA R = H % 13°PE T, I
BT RIESEES, AR IO RINHMEBAN AT, I 29 A ak
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Table3 TBA of wort and corresponding beer made from two rices
with different fatty acid values (x s, n=3)
i lficdi=n TBAfE
(mg KOH/100g) Fit RIEW
5.9 0.191£0.003 0.238+£0.012
13.9 0.209£0.005 0.313£0.027
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Table4 ANOVA for the effect of rice fatty acid on wort TBA
TiESNT AmE mEFIHIM ¥y F P
K& 1 0.0004507 0.0004507 33.80 0.004**
R 4 0.0000533  0.0000133
psgil| 5 0.0005040

VE : %% P<0.01, ZR3WEE. TH.

HHRATH, BRI I TBAME % 5 1) B 35 MR
P=0.004<<0.01, BHIMHAZIHTHTBAEMZRAA
FER N TR 9 2H R B M TB AR 22 S VAR O %2 0
B, SRS,

W P<005, ZFERE. TH.

FESH M, R TBAE 2 5 (1) 5 35 It HE 2%
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s, B OROK 0 e B R R v, PR B A T e
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Table 6 TBA of wort and corresponding beer made from rice samples
with different fatty acid values
JORFER IR (e KOW/100g) ————BAT
1 28.25 0.206 0.207
2 14.37 0.202 0.259
3 11.28 0.193 0.263
4 19.42 0.210 0.243
5 17.68 0.199 0.235
6 17.38 0.213 0.218
7 5.90 0.191 0.238
8 13.90 0.209 0.313
9 63.04 0.268 0.328
10 73.59 0.284 0.308
11 85.99 0.244 0.298

igeen s, ZH ITBALE KK A E AN, AHRM
WK BRI TBAE A 57 X RKIENRE 5T
IR R T I TB AR G o B, 5 SR LR 7.

KT FORMEHRRES R TBAE K SR B TBAE R #3117

Table 7 Correlation between rice fatty acid and TBA of wort and
mature fermented wort
s TBA{H
i KM W R AR - —
i H FOKIRW R AE T TR
TR MR Wi 1.000 0.896%* 0.614%
F I TBAMH 0.896%* 1.000 0.674%*
RIFHTBA(S 0.614+ 0.674* 1.000

TR A, 2 TBA{E 5 XK B g 7 BR A <[]
PR A IEAR R, MR R EON0.896, KIER
TBAE 5 KK 7 BR A 1A 52 8 25 IEAH G HE, MR R ¥
N0.614, T HEA G LR E .
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Table8 Change in rice fatty acid values during storage
mg KOH/100g
gt /d 0 10 20 30 40 50 60

fRiEff® 867 890 923 1130 1627 1987 24.87
HURAEH_ 8.67 985 996 1481 20.56 2198 2537

RO IR AT NG R NG A (R13E fb A 2 e 81 VR 05 AR M 5 24

Table9 ANOVA of the regression equation for rice fatty acid versus
storage time at normal temperature
Kl HE  wmzerrf By F P
EIE] 1 257.79 257.79 80.99 0.000%*
BRFEVRTE 5 15.92 3.18
ait 6 273.71

R10 (IR FEHENE GRS L E AR 112 1b o ek R 05 AR 1N T 22 434
Table 10 ANOVA of the regression equation for rice fatty acid versus
storage time at 4 C

K5 HHEE  mzET R )7 F P
[EE 1 214.95 214.95 39.66 0.001%
B ZE R 2 5 27.10 5.42
41t 6 242.05
9. 1007 2 brgs Fenrdn, [ml)3 7 FE37E0.01

KT R, BIEERE. dEH R R 50T LA,
FOKAE & B AR O T AR K 1d, KK A g s R 1 438 o
0.2~0.3M A7 o [FIBS A IETIE 7 F2 R A K /INAT AR
ARCHR A B P DA BRI ROK I 17 BRAEL A 36 I 6, X 57 A
fmt Fu gt S —gl
2.5 JIE TS ROK g 17 A 1) 5 R

B A KA90C A FEIOmIn)G, 5 KK T =R T i
i, B IR K NG RAE, iS5 R W1,

W
(=}
1

—o— Bk
451 —e— 90°CHALEE30min

40
30 \./\
25+

20 1 1 1 I
0

NI 107 82 {8/ (mg KOH/100g)

SR i [A)/d
Bl FibBR SR ARG R B AOR BRI R IR

Fig.1  Effect of thermal treatment on rice fatty acid value
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