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ABSTRACT: Objective To investigate the effects of light and air on the storage quality and volatile flavor
compounds of rice bran. Methods Fresh and high temperature and pressure steam stabilized rice bran were used as
raw materials to investigate the effects of light and air on the changes of acid value, peroxide value, y-oryzanol content,
chromaticity and other physicochemical indexes as well as volatile flavor compounds during storage. Results During
the storage process, light and air exerted insignificant influences on the acid value and y-oryzanol content of stabilized
rice bran, and had limited effects on the chromaticity indices L, a” and b* values. However, they had a significant
impact on the peroxide value. For the stabilized rice bran, the peroxide value could increase by up to 25 times in the
presence of light and air. As the storage time extended, the types of volatile flavor substances in rice bran samples
kept increasing. The treatments of avoiding light and vacuum could effectively prevent the generation of oxidation
products such as aldehydes, ketones, and alcohols. In the presence of light and air, the concentrations of aldehydes
and ketones in the stabilized rice bran increased by 6 times and 26 times. Conclusion The acid value of rice bran
stabilized using high temperature and high pressure steam exhibits minimal changes when exposed to light and air
during storage. However, the peroxide value and its oxidation products increases substantially, this indicates that
avoiding light and vacuum treatment is the key to extending the shelf life of stabilized rice bran, providing a

theoretical basis for its storage and industrial application.
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A0 2 0 ] o T 2 MR Bk TR, R 11 1 /K R B 1D
BUCR FEVEE, R TR AT Ko 2 ks ki
Cad R P sl =8, SRR E R 6%~8% Y, kb5
PR SRR IRZE . B 2RO 24, & & 2R
FEPIT, AR TR (12%~16%) . BRII(12%~23%) . £F4E%
(8%~10%)., i ZEC, ZRSHERSY, W p-BdEx" | 16
HRBENT . AT WA TR RO R | B B
hLERPY L AEAE S MA 2016 4R, P ECRWHERERESE . K
TS R 7 ol B 2 AR UL, L T T A e R B 3 T
IKVATSRA R, KR HHR FAVE S AR R B AR IR 3
PRI IR BRI, S A0, AR R A R R R O R
TR ROFE T S 8OKMEZ &) BALBRIK, A=,

BT, — ZR 500 R by 25 i RO 55 g 10 g 1)
Bl A AR R LI 3 L P A Ab 2 (b R . AU
KARREE AL FRZE), I GOPINGER 2513 2% 2 B TR R TR &
YDA FRAE, (R e M 2 T B B AT SKITF
WHE BN 3% NaySO5 AEA R i AME b Y i Al i 1
AL RER KM T, fh2F vk B AR AR R AR, (HLmT BB THI IfG
BRI AR U S i Is G R R . AR (RRE B
fity . B E AL, Wk NMEEIRANE (Il & 2
JHe VU Z, R A A BRI e BRAL B 2 S H R AE [ T+
YRR, YU SOV £ T — g v [ AR U, Ak Ab
P 120 min ] BE I T AR S PR 80%; A
it A PR AR S HLGT5 3, B Tl A3 AT 32 B T il il
RGFFMAG T2 R . P Hk (R R 2595 BRI
b G LOAMR S AR ERES), 1 YU U 100 °C

AR KA 60 min, AIHRRIIEGIEMEREILE 36%; &
SRR PEATAE L Th B4 A IR A5 1) A, (L A
I, JoTs e K U208 S W RRAE, (LN F IRl )iz o

A — RGNy A ANGE F TR e fk, (R
D7 IR S AR RN T K 06, 3k R R A KR eI
3L R P R WA AT A TR A, R T ) P o,
MR A AR 2 R RS ) CAHRGE BT
TR AN AR IR IR KA AR S Pk S o A s 2 (R 3 0,
TR Y S o R MR ) 5 e 0k v S e R SR R g
FEP LA T R TR RS, & BUARFLAEON 90% Ny+5%
0,+5% CO, A% I KARPLIMIE AR . B ixigase
TR O F 5 22 B vh TR Ak A 5 1212V 5 Kb AR 1k
ML, XS [0 4 R A R i S5 A8 Ak O 0 5
o TR, ARG LR fiF K e T e s 28 VAR AL A A Ji
PRI BN A eI A o LR (2o A1
P-AFYEFR S A R S PR AR R, [ A S L R
PR Ak, BRI P 2% e Xl A £ ol ot SR B XA 490 okt )
SR, AN AR A ORRIE R I R . RS & T
R By b Al A et B A I DG SR AR SR A S, IR
BIRARE ST U5 = AL I

1 MR5ERZE

1.1 w5

FERCERHM 2 5, T RIBAL A RARD; A
FFARG 2 LN TARRNBRIEZN %8 SR

95% L (R, | ARWIBEYARF), &i. B
B LR AEECO el TN ), kB . A
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AN al, KRR R A R A RD; IEFHLE . fiAL
BREREN . JOKBREREN (3P all, RIEEFIEIZ=IAF ), Ehik
(b, KK L),
12 UHF5EEF

YZM-M60X70BI k2l FL28 [ Sy 25 K i an () M T 3¢
IRAE BRI 75 A B/ F]); Tecan GENios Bi##{X (Jii I- Tecan
A B ); 6890N/5975B A AH 8 1 - 5 31 Bk I AX (3
Aglient A H]); IKA T25 BB RHL(ERE KA AH);
Biofuge Stratos Sorvall =38 ¥4 7 250> L(3€ [E Thermo Fisher
Scientific 23 #); UltraScan VIS % {4 4% (32 [# HunterLab 2y
H]); EYELA N-1100 Jig#% 78 &AL AR AL a2 1)
JLGJ45 BIZZAHLAHTIL AN TTHRALT); 08-2 RUfe LR S iHE
PHCEIFHEE LA A ED); BSA4202S BT REGEE 001 g,
FFEZ R R 2B BRAF]); LS-75HD & K (LI
YL H]); FW80 JT RE LR i 28 9147 24 ) ); BLH-3500([%
204 A SR K HLH A SRR 7)), HP-5MS B(30 mx
250 pm, 0.25 pm)BANEH( 7 5 RAEE RAFD).
1.3 SKWHE
13,1 # 8RR ad ) & A LA AL 22

R4 BR2% . TRIEBAT RN IREE R 7% MK, #
Wik 40 B, SR PRSI M T, JEEEZ 1 om, i@
T KB L2 R 7 28R K B A X R R TR g (b Ab 2, A2
FAFH 121 °C, 5 min; FEIS PR IR I 40 H T, 1R
SR AEAE T80 °Coe .
1.3.2 Rk ek

B4 R R34 530 3 0y, A SR O E
RSB, 430 A e RE Ak 4 (stabilized rice bran, SRB) i
T 221k 4 (stabilized rice bran-dark, SRB-D)HI E .55 i Fa &
Ak 21 (stabilized rice bran-vacuum and dark, SRB-VD), [A]Hf
VBT B RAGEAE SR W A3 HRZHL, 43 501 SRy A i b Ak 3L 7y %o R

2H (CK) AR E b Ak B Y B 45 B4 (CK-vacuum and dark,

CK-VD). N T S0 HAS AL S B AR 7= B3, T 700 1) Ak ok
MR e R IR EE T EATHIFSE, TR 43 e A B A oK
BERE A EAE S IR T (15~30 CO)N#E 54 A, E WHUH
FE SR E — R HER
1.3.3  KHRsAam 2

Z: 8 GB/T 15684—2015 { AR WIHR B Hl &b BE WA ER (A Y
M5E ) Mg, G5RLIFFT 100 g M I 25 g 17 R e 7
KOH M2 7R, HA0 mg/100 g,
1.3.4 R AR Z

Z: 8 GB 5009.227—2016¢ & ih & A FE AR & dh
A RIE ) WE, G551 kg B PG M A R 2 8
IREEFIR, HAh mmol/kg.
1.3.5 K#pé gne

i UltraScan VIS 6 8430 2 A [) b B2 KM A 200

@, UASIERI G, KL MR E AR Em,
BARESRER EIE, HoRB R B2 19 mm, 58] L7,
aMb", LFoR BN, LR MR 58 o FoRater
o, (RN ZORFE LT, b ORI T (@, (BRI RR
FEAB TR
1.3.6  KHgyp-B2Fnlz

7% LS/T 6121.1—2017 (HUME R HYThh 454 R
R IIE R ) - R S, FARERE D
T MERRFRBCKBERESL 0.100 g, MIAIE BEAEIE M E A2
50 mL, {RE)EFERGELVEF, T 200 v/min #5001 h,
FiiJ5i, 6000 r/min #5.0> 5 min, _FIFWREL 0.22 pm A HLAHRIL
RS, BMS SIS 4ER IR, T 315 nm EARANIN & LK
JEAE . LA p-45 4 2K TR U B (X, mg/mL) AR, WROGAE(Y)
NYNAER, HEATRERIE, S EIRRAER LR, )
By SERga:

cXVXn

- HE R S (mg/g)= (M

U ¢ M TRFINRE S TR R, mg/mL; Vo RRIRAREL, mL;
n HFREREEG m iR, g
1.3.7  RARIEL M RR A 2

T 235 [ AR AE B B AEYI T, 2 BB BR #9525 PO ik,
FHREB R FASREITR: 3.0 g A8, AR 100 mL
TZSFERE D, A 18 mL /A NaCLVEW, ARG T )5 &
TP o 02 ST B R AR S B, S A ARG
FEYIH 55 °C, A 20 min P A B ARHZE B (solid-phase
microextraction, SPME)£F-4E3k, SR)J5 THi 25 25 B 45 min,

S OM 3% - i 3% 3k (gas  chromatography-mass
spectrometry, GC-MS)/Mr % & Py i, 2 8 [ 7% 55 4120
W77k, IFRVEE . BAREIEITT: 6% HP-5MS
(30 mx250 um, 0.25 ym)EBHEH,; I NBAAS
(99.999%); fH i fE AL, WK 1.7 mL/min, FEF1H
13.3 Psi, ZM9itb h 5:1 (V:0); #EFR R 250 °C; FHERE
J¥: WA 40 °C, {34% 5 min, L3 °C/min FF & 185 °C,
f#4F 5 min, PL 5 °C/min JFE 130 °C, £+ 1 min, LA
15 °C/min F} & 230 °C, {44% 3 min, EizfTH}A 24 45 min,
RS B 73R 5 B T (electron impact, EI), HLFREH
70 eV; fEHIZEIREE 250 °C, B FURTEE 230 °C, PUMRAT iR
FE 150 °C, #10REE 280 °C; HHfFi i 35~400 m/z,

SO 5 - B3 / W 9 (gas  chromatography-mass
spectrometry/gas chromatography olfactometry, GC-MS/GCO)
O3, B EBAERTIR ] 7890 T GC X ODP-3 MLHE K
MERIEA TR 0T . BEBURHE K XR Y L GC JR, #%
3:1 A H ) S ) A R AR ST R A N [ A
HP-5MS %1(30 mx250 pm, 0.25 pm)EAEF:; S Ml
A(99.999%); fEFEERLL, WEN 1.7 mL/min, 7]
9 13.3 Psi, MR 5:1 (V:V); HERECIREE 250 °C; FHE
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TR WILRIREE 40 °C, %455 min, LA 3 °C/min F+ & 185 °C,
A%F 5 min, L 5 °C/min F+Z 130 °C, f#%F 1 min, LA
15 °C/min F+ 2 230 °C, {445 3 min, Biz17H A4 45 min,
GCO ML fin#Aifi B2 R 180 °C.
1.4 HIBAIE

FIFH SPSS 27 Xt #ds AT B 34 431 (P<0.05), R
GraphPad Prism 9.50 8], AWF5E A LI ER 31K, 458
BILF B AR 1 i 25 3R -

2 GERESH

2.1 TOiER SRR ARER E RS20

b I ] KARE e (4 i 2 o 22 A PR 2R T IR DI
— TR K AR RRINL, 55— A YRR K A R R
LI R T OKRIENR 07 5 B 7 P, 7 2 i e B R Y,
AP0 TR TR DO i i K A I 2 I U 2 B T IR, R R A
LA 5 B 7 TR 1) U 7 25 B i SR Ak A Rt AR
Zonk— ROV BN, e 28 R . B, RSN T
BT, FEARSR AL KRB o 33 R R 3R AT LS BOKR Y
B TF, H LUK AR B RRICA 3 o Db, 3 e 00 O
[ KA ER B A A AL T 1L, B AT I 50 2% 1 S A ot S A
SRR o

Bl 1 AN R AR X KRR R (52 e, 25 SR B,
CK I CK-VD ZEI R 135 S B - Ttead, HorbEi20 d
SRR EFF, BRE S B3k 2732.49 mgKOH/100 g #i
2728.20 mgKOH/100 g, ik FPI4A{E (162 mgKOH/100 g)
B 16~17 17, ARSIt a], BRI IL#E T 2%, &
PZENE E T, I 150 d )5, CK Ml CK-VD 4R 5 5
FFHE 2962.64 mgKOH/100 g F1 2897.63 mgKOH/100 g,
R W T e, U B AR 0 BRSSO R AR e ok
MR T A (L EH . Rfa o R R IR T = 1
J5 IR 5 HL Y R R T B A S A O, W M e T
FHRLAZE 18, RIS 24 A KRR R (1 Y 335 4 1 22 B S ek
JaRIB

A EF AR s R B4, 4 R 28 7R R e T Ak
PR KHEHFE L (SRB, SRB-D #l SRB-VD)JLig A IR
AR, R b ThE B /NP R R e 4], B 7
R AR AL X IR 22 SR, KR ERE EF,
(EREE R, Rt 7EZ s i, W 150 d J5, SRB.
SRB-D #il SRB-VD =4 IR{H 4] FFH % 238.22 234.65 FiI
237.63 mgKOH/100 g, 435I 4A1E 168.18 mgKOH/100 g $&
BT 41.6%.39.5%F1 41.3%, 3 L AMEFE SRR (E G B8 12
5 (P>0.05), it B BE RN 25 S0 5 il i FR 28 1R R e Ak Kl
WM RES TR EE W, ZERYS
RAMEZANZADEH ZEPOR 53 45 5, BIFE #1006
ST, Eas AR AR E b5 I RO R (8 A8 6 TC B

Wi o KRG RE P Ak B AR s 1 Bt DR 5 ol o TR 283k
B RORMEANBERS S8 2 JCIE IR WA, A5 B 24 15 %1 N1
AT P,

L b, ORI ), SR ' O b B AR AR PR
PRAEL I AT — & P A, Ox s it v P A R e Ak BEOROBE PR
{ETG 252 i Tk g TR 2 VAR Fl Ak BRI A 20T il K e
PR {ELEA 3 i

10000 - 3000~
9000 | g" 2900} ; —— CK-VD
= 2800} == CK
8000 S 500l —+— SRB-VD
—_ g —— SRB
& 70001 g 20 —— SRB-D
2 ol EH
= 6000 210
S g -
2 5000 F 20 30 40 50 60 70 80 90 120 150
g s W
= 4000 .
L1010 S
2000
1000
0 .

0 1 5 1020 30 40 50 60 70 80 90 120150
e w/d

P I o AR R AL ) 52 )

Fig.1 Effects of storage conditions on acid value of rice bran

2.2 MRS RS SN ERFE

KR il IS WA AR A2 BT IR TR, S A
SR e A AR A SR, BT R X AR A
AU Ay TR, PRI AN S 55 DR 3O R s
SR AR RS I AL TR PR A D i PR A B A 2
X

P 2 AN R 2% AR AR S A (B B fE, 45 5R
], BrT SRB ZAb, FAZH KA 1 i S A (8 7L I
Sy 2 £ B TR T R D s R T AR . X R
FT T R 16 00 A 00 8 AP o oy A A SR el SR A s R
A5 S ALY o0 i SR S U AR A ) G R R Ak
TEAF B Z o WRARII (<5 d), MEHIF AL
P A, I, o A (E T 3 s i i A
IS [ ) S 1 (5~30 d), KRS AP RS L=
SURCR 7/ by 3R SE RV N A /M RN 7L
Az B A8/ T G il B8R A O U AR A 7 ) R
I S BOL S A R o XA S RN T R 1L, S EO
I IE0 2o AL B sh B4 PY O3 B CKOf CK-VD &
B, B BCAS PRI T gD R dh 9 AL H A R, XS
e A S I 5 SR B3k e R AT RE 2D 5 25 A< 4 fik T 40
I AZ B T 1) S AR R PR 45 SRAR AT
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Fig.2 Effects of storage conditions on peroxidation value of
rice bran

T B 3 AN RRUE L AR R RE B, B R SRB YL 44
AR TE I e ) 300 the 2 BSE 30 0 5 /N B, (R I i 2
30 d Ja, MASH AL IR R FIHAM ML, HAESS 40 d S
BEA N G R IR A, A 120 d BRI E RN
37.31 mmol/kg, EHAIIAE(1.48 mmol/kg)) 25 15, HE
150 d B4R B, Rt A Ab (B At 4 = R 2 7.6 5 LA
o 2R 2 S R IR AT BB BT v L e T 28 VR AR B,
KA A B A AR IR, IR TE 4 5 R e Rh
IEHAECIRAMTS, WIS 5 kAR EA M A s Ak, B
FEEARRT & A AN RS S B R e & A R v, R
IR T S A 0 A TR T R A RS BRE S
SRB-D M H Bt A AL (B & TR g, B B e
A AL R A AR S BTN SRS AR R, T ael AR vp N A T
IR
23 MR EHXTKEREERNRN

KBRS PR T A RN EREE R Z —,
F 1 AT E AR AR AR R, S5 RN, RE
Al A TR R IR o bTHGIN, LS, DR KBS R
AL SN, A EER I, X5 SRR

FRARFRAE I T ORAR & AR T LB AR S A 5%, AR
[ER A

I 150 d Jm, AFEICHEEAE T 5 2R 68 S8
L', o' b B AR R AL, B L7, 7353, o
/N, BERAZERE 150 d DEots KOs B2 B, o 6 (i
ML EE N>, WEHEMAERRE, BmEAK, B
M, BRSSO A RS B O AR I A
A — BRI, (R, B S50
JREASCI 2 i 3 5 A XU B S A Ak B B KR L7, o
b, K BHBA I A
24 MEEEITKRE -BAERSENE

PR R B B SR IE My, AN S
BT p- B4R SRS AN 3 R . BEE AT (]
PRI, -5 2 25 B 1 S /IR B8 00 A8 4k o S [ 4
T 150 d J5, dBAloRBR [ KRR E kb B
(CK/CK-VD) & 1 & w5 & 2% 5 %2 € 1k 4k 3 (SRB/SRB-D/
SRB-VD) [ p- 78 4 28 & it A0 G35 00 250 ), X Ul A
FIRW AN, p- A Z AR AR R8RS
TRIRCIE I AR5, B - g R AR IS T A
KRR P B R PRI s i - 4 R R e A,
IR R AN D53
2.5 T SR A 3 SR AR XURR 44 B A &2 M

SR GC-MS S I 78 W 10 AN i) 2 KA #2  Ak RUnR 49 Jc
HEATAAT, AINAS S R HE Atk o R BRI S L B2
WER4E 3 K44).

2.3 PRI ANRIE SH A AR S AE 0 d #1120 d
HIFERNEDI A A . AT, 1 T e He 28 VR e e TL AL R i
JEHIPRLELRE S8 2 BIAGI . 17 FhAD 23 FhIE R PR T
120 d J&, CK Hl CK-VD 435I 1 T 54 FhF0 48 Fifr, 1fii[7]
i HARY SRB. SRB-D Fl SRB-VD 434G H T 47 Flr . 42
Fi A 30 FhE R AE A DA o LT I, SRR 1
Rit 5 T B (] () S, DKoM v 2 R P IR ) B P e 25 3
K2, FovhEni s 28 VAR A RORE W B e /N R AR

R1 TEEASTREEESRHE

Table 1 Effects of storage conditions on chromaticity parameters of rice bran

. 5
BEESE Fsf i) /d
CK CK-VD SRB SRB-D SRB-VD
. 0 76.80+0.01° 76.80+0.01°¢ 70.42+0.01¢ 70.42+0.018 70.42+0.01¢
k 150 78.17£0.02° 77.83£0.02° 71.71£0.01° 72.21£0.02¢ 71.67+0.02°
. 0 0.70+0.01° 0.70+0.01° 2.26+0.01° 2.26+0.01° 2.26+0.01°
¢ 150 0.66+0.01° 0.61£0.01° 2.06+0.05° 2.04+0.05° 2.04+0.02°
. 0 19.7040.042 19.704£0.04# 22.86+0.02¢ 22.86+0.02¢ 22.86+0.02¢
b 150 20.58+0.02° 20.76+0.02° 23.44+0.01° 23.64+0.03" 23.76+0.03"

TE: LB AT BRI, FORFE S Z IR 25 P22 5:(P<0.05), o, b7 B,
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3.1
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0

CK-VD CK SRB-VD SRB SRB-D
A BT
T AR/NG PR ARIAE B 30N, R Z A7 B 2
5E(P<0.05),

B3 TR X RE p- 25 4 385 B AR 52
Fig.3 Effects of storage conditions on y-oryzanol content in rice bran
e KR, EL2S 8B4 (45 SRB-VD HI CK-VD)H i /]
FAREA ARG (L SRB I CK). K, L2 LI 5
FE RS A G S0 RS0 1) A R Ak U S b S (38
X EUR O FS LSRR, RS Al S A RO Y
S, TR ST B R i A A A XU ) o ) B

7R YER i /(mg/g)

BRHAZ—,
2.5.1 sERHEPBEGH

R 2 RAET ST KA T T ESIS 4 5 e s 1]
BRI, R 2 I, CK PSR, (A4 mE
R RE PR, Ry e R e, ShH
108.53 ng/g I & 878.70 ng/g. BEZM IR 2 i g A AL i
FEAE I, R A B AR T 5 U B R T A BT K
TR AL A —

K 120 d J5, BERY AT RMA ISR T
SRB-VD B§A FEAL), CK A& 4R 5209.26 ng/g 15
TR CK-vD, BH 105 f5; SRB HEX LG EN
5261.54 ng/g, 435& SRB-D #l SRB-VD A 3.22 5. 6.32

¥, BRI (878.70 ng/g) 6 15 . Xf L &I, SRB 5
CK 7ENJK 120 d J5RME & o B 22 5, UhiiRa e 1k
Jab 35 AN RE AR 47 b 00 ) 4 R T S A A 7 A kST RN
W 246 2 A< RE 6 7 A0 AT ) 2 M R S ST A A .
JE I 120 d J5 095 AR (E (B 2)AH7F, SRB Fil CK 4119
HEERTHM 3 4, BRI 2 S A0 H AT 06
AR E M TR o ARG R A A EL, G
25 Y 38 R IH S 7 TR 4, 10 B O X I S A A A A
HEVER o XFHGREGAH, 43 120 d P, ASEEOLRY CK A
SRB ' L& BEA R AT R, TR ZIENA
b R U I g A ) A R 136
2.5.2 xRk EE A B R G vh

ARG R R e L R, PR T Y
JT o ASTRIEHH 25 AT RO el S R 2R ) I AR 3
Fras, £33 120 d (I8, BR SRB-VD 14k, HAx4H 511y
0 R 2 B, CK A SRB H 4 & i e ik, 40 3l
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Table 2 Effects of storage conditions on aldehydes in rice bran

FRBE R
CK/(ng/g) CK-VD/(ng/g) SRB/(ng/g) SRB-D/(ng/g) SRB-VD/(ng/g)

Wk 0 108.53+7.65 108.53+7.65 878.70+29.78 878.70+29.78 878.70+29.78
120 5209.26+59.89 496.67+5.20 5261.54+189.32 1636.49+33.00 833.08+31.00
0 ND ND 52.13+1.96 52.13+£1.96 52.13£1.96
i 120 889.50+43.71 43.48+1.61 712.06+73.39 102.08+7.91 69.19£2.19
T 0 108.53+7.65 108.53+7.65 423.58+17.97 423.58+17.97 423.58+17.97
e 120 2034.44+34.57 ND 1575.66+17.53 459.63+22.03 222.97+1.37
e 0 ND ND 168.88+4.86 168.88+4.86 168.88+4.86
120 220.7746.52 84.53+5.68 176.81£19.04 134.71+8.98 80.99+4.88
S 0 ND ND 145.32+11.39 145.32+11.39 145.32+11.39
A 120 349.65+20.30 211.49+3.28 573.49+1.58 428.37+5.67 348.37+32.27
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Table 3 Effects of storage conditions on ketones and alcohols in rice bran

N 1867 iz
R 5 I R]/d
CK/(ng/g) CK-VD/(ng/g) SRB/(ng/g) SRB-D/(ng/g) SRB-VD/(ng/g)
R 0 ND ND 48.34+2.14 48.34+2.14 48.34+2.14
BN
120 1377.92+18.83 221.64+2.43 1257.79+13.96 22.58+2.01 ND
N 0 ND ND ND ND ND
32 I -2-
120 935.50+£29.78 ND 1132.17+13.80 22.58+2.85 ND
R 0 ND ND ND ND ND
(=S
120 634.60+21.33 106.51+0.72 1490.23+48.64 ND 36.76+2.49
N 0 ND ND ND ND ND
12 i
120 376.41£13.70 106.51£1.02 431.40+36.90 ND 36.76+2.49
. . enzymatically hydrolyzed rice bran protein [J]. Food Chemistry, 2016, 192:
3 % it 156-162.
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