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37.51%. 82.38% Fl187.81%, Zn3 Fl Zn4 LbIIG IR 2 5NN E . Znl, Zn2 AbBENPRER AL IR/ AFEE /R L TG 1o 35 %
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Abstract: [ Objectives ] We studied the availability of zinc (Zn) biofortification of brown rice and the
bioavailability of Zn in brown rice. [ Methods ] Zn biofortification experiment was carried out in Liyang County,
Jiangsu Province. The tested Zn fertilizer was alditol chelated Zn (Zn 170 g/L), and the tested rice cultivar was
mid-maturing late japonica rice ‘Nanjing 46’. The treatments included one foliar application of Zn fertilizer at rate
of 2.55 (Znl), and 5.10 kg/hm’ (Zn2), two foliar application at total rate of 5.10 (Zn3) and 10.20 kg/hm* (Zn4),
and spraying water was used as control (CK). At maturing stage, brown rice samples were collected for
measurement of the content of total Zn, four Zn fractions, and phytic acid (PA), and the molar ratio of phytic acid
to Zn (PA/Zn) was calculated. The dissolution rate of brown rice Zn in the gastric and gastrointestinal stage was
detected by in vitro gastrointestinal simulation method. [ Results ] Compared with CK, Zn biofortification did
not significantly change the phytic acid content, but increased the total Zn content of brown rice. Znl, Zn2, Zn3,
and Zn4 treatment increased the total Zn content by 23.93%, 37.51%, 82.38% and 87.81%, respectively. Zn3 and
Zn4 treatment had similar but significantly higher promotion effect than Znl and Zn2. Zn1 and Zn2 treatment did
not change the PA/Zn ratio of brown rice significantly, while Zn3 and Zn4 treatment reduced the ratio. Zn
treatments affected the contents of the four Zn fractions in brown rice to varying degrees. Zn2 increased the salt-
soluble and alkali-soluble Zn content, Zn3 treatment increased all the four Zn fraction contents, and Zn4 treatment
increased all the Zn fraction contents except water soluble Zn. Compared with CK, Zn1 had no significant impact
on the proportion of Zn fractions; Zn2 reduced the proportion of complex Zn; Zn3 reduced the proportion of water
-soluble Zn, Zn4 reduced the proportion of water-soluble Zn but increased that of salt-soluble Zn. Zn biofortification
enhanced the dissolution amount of brown rice Zn at the gastrointestinal stage, with the Zn dissolution amount
0of 19.52, 24.15, 23.14, 30.62 and 32.55 mg/kg under CK, Znl, Zn2, Zn3, and Zn4 treatments, respectively.
Zn3 and Zn4 treatment had similar but significantly higher Zn dissolution amount than Znl and Zn2. According
to the correlation analysis, the gastrointestinal dissolution amount of Zn was positively correlated with total Zn
content, negatively correlated with water-soluble Zn proportion, not correlated with complex Zn proportion.
The bioavailability of Zn in brown rice was significantly correlated with PA/Zn ratio. [ Conclusions ] Zn
biofortification is effective in increasing the total Zn content of brown rice and reduce the PA/Zn ratio, so
increasing the bioavailability of Zn. Low Zn application rate does not affect the proportion of various Zn existing
fractions in brown rice, while high Zn application rate significantly reduces the water-soluble Zn proportion and
increases the salt-soluble Zn proportion, resulting in high gastrointestinal Zn dissolution amount. Aiming the Zn
biofortification of brown rice, the effective method is applying foliar application alditol chelated Zn fertilizer in
two times at a total rate of 5.10 kg/hm’.

Key words: Zn biofortification; brown rice; phytic acid to Zn molar ratio; bioavailability; Zn existing fraction;

gastrointestinal dissolution amount of Zn
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hEZRE RS Z ML I NS, RELAE 1A
H 32 B BEEZ 52, R B T R IRAAN B 7
B “BRAEDUR” L, At R E S R AR R
fi i B R it o KR TR AR
Wz —, @EKXAE =02 1 ERURCKIERN E
B, MR Y P P S ALY, KINE
FAREKR N BT AR BB Z R, IRIE, Sk AREDEA T4
YA, BEKRERER AR, R A GE
“BRAEVUR” 0], A R B OK R B 2 S 80m Tad &
HEEAS R R B A R, B REOR N TORS B e
FOR R BRI B it 2 T S BRI, TR R AR TG
KINTE AT R B T REAT BB SR ED Y, DRI AR R ok
BEO R NRBFESRER A A L,

AW RAL T B SRR OR[N
RS B kR B S ARG o6, SRk
WA SRR ¢, HRR/BEEE R HLH 8 TR 329
FERL R BE D) A A R, YA R /B BE AR L F 1S
BF, AR A A ORI RXT BE Y
WSS FI s EYAERR B R s T 10 B, BEfE S
AR B Z 20 BFSE & R R B AR A Rk SRk
FEPR & = S AAH DG, (BHE 225G T AN IR K A i ol
[ R K AL 7 Tt R R B R LU B 22 5, e
Yrsi AORE KA AR A U ST A

FE K e 1 WA I A R A8 I H R R R R A 1Y
BEIRMT . VRIS B A R, SRR
WESE T RESHFTRE, 058 R
AL KRGS . FACSRIUS | BERR IR . EhR
TR S AR5 6 FHRBUB S, JFHI Sttt
BUEST KRB ZRBE, s KU BRI A
MUVERE Y RS S AT TIR IR, R BTE R R B
VR ZEZEST, BURBEIKESNESE
A, HARERAL S AR, B SR e 55t KA
BB (800 wmol/L Zn) ZbFET, g5t RZEFIM: 7 rh
IR ELRn, SRIAAERS Hg b, iR &
AV A SRR A BT, AR EA A
o AXT HRZL 1Y 59.81% FREZE 36.3%, /KIEAEES L
A X IEZ AR R 10% B HE R 2 36.3% . FEAIRIEE
ARERR T AEAR T A AE Y 25 ABA S FUK &
A F R AR RS R B G A B AR
NP AT 28, 0o A HLeE . KT
THE R EhAETERRER LB TRIA TS B R RN
EHER AR AR S MBS . BAEECE i Z U Ik
XA B IR AR AL KRR AN R AL 2L B R A T S A 7

AT, RIS K man i TR oK AR RE 5 b T R
1K) 9% BEARZE 4%, T2 b SRR A BE b7 LURRAIR R
24%., HATXRREERAAE S

LR/ S R LU AR AL 1 R A 0 R ) KL 4
br, BERAEYAMES S ENIRAIES A E
WUIMELR, MY 451 (bioaccessibility) BT RE/A
MEMHEFRY RS A R B YT 4
PRI WA R GG, R HH T IR
HRE IR, XA E R R T AL
AL/ 9078 P9 B B AL WU E IR, B
PRISORI e, A= ] 5 Ve DA O 8 AR s sh
RGN in vitro WANEAL T, Hod, in vitro RHNH
ek B B e . FEmT D | B YRR
M)z, Sun S HM N T8 BB RS
(SHIME system) Ji R ifF 5% 35 PEAG T s Wy b i &
& @ KA TR AT AT R B ke B
2T N T U A B, T e L AT
TSR AR B M S BEEE I PTG S A i,
FL v B A RSO e A, T X RS OK B2 W mT 4
R e T e

AW 58 LR AR W 3 Ak J5 1 7K R R KA R i
BE, RSP A AR A R K A i AR
i, FERR/BEERIG . BERAEIE SR RE e, [
in vitro N 1.8 BAE DAL B8 A P A e il oK A=
YT PR, SRR E FRIEM R S %
W, Aol “BarE U ) R LB S 1 .
1 MRS
1.1 R

ARG T VL IR A4 N T 5 BH 7K e P A DX 2R A T
PP T AL VT3 BB, A A, K
F&, R, W5 KR KRS AR AR s
B, H et~ H3pH 7.16, HIEAR
MU 37.5 g/kg, TIEBHA 170.0 mg/kg, HHERRL
B 39.5 mg/kg, TIEHHER 132.0 mg/kg, +HELEE
76.1 mg/kg, TIHEAREE 4.9 mg/kg.
1.2 R

ek L5 T 2021 4F 5 H 2 2021 4F 11 AT
S H M TR BE T T I ARG R R AT, S AR
R RS  BERE 467, JEVTAVE LR E R ;
BEAE H R A S D RE AR T B AR A,
it FAST-21BF-006, #EABEREEARE, BE&a
170 g/L,,
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2021 4E 5 H 15 HEBL, 6 H 9 HBEAR, Buk 25
Ko BT E SR (N : PO, : K,0=22 : 12 : 8)
600 kg/hm> E M IEAE, 6 A 21 Hiti &S HE (N -
PO, : K,0=30 : 0 : 5) 150 kg/hm? {E K43 BEE, 8 A
20 Hii fHE A0 (N : P,O, : K,0=16 : 0 : 16)
262.5 kg/hm? VE BRI . AFAE T /K AFE A LA TE AL
T 2, R 4 ASEEE, 435008 Znl
(2.55 kg/hm?), Zn2 (5.10 kg/hm?*), Zn3 (5.10 kg/hm?,
Y PRIR SR, RIRE 7 K, BRI R N 2.55
kg/hm?). Zn4 (10.20 kg/hm?®, 3 PSR ZE i, [A]FS
7K, HWtiEEE N 5.10 kg/hm?), Znl Fil Zn2 2R
W 1 U, AHEECH R 9 ¢ 1, FFRE—XF R4 (CK),
R ANt FHBENE A1, H A 45 AR Ak 21 32 55 AT Ak 2 A
Ao g/ NXBEILHED, /NX A 100 m?, &4
PR 3K, £5/NX A E Y 1 m R TT,
FET )65 8L ) R I A

FEKRE LR, SR T ORI A TR, 19
AT B USAER 10 A, 3Rt 50 D RUAEE R 1
MRARE, BAN/DNXCRE 3 AR FEMTELE.
T JE R 7, BEK NG N LR i, i
0.15 mm i, %E, RAFRH.
1.3 MEmMBKRFGE
1.3.1 HEEMNE SHEENESR (BRhEe
I ZARE & R I E ) ™9, SR A HNO, : HCIO,
(4 0 1) TR R TE i BObR b A, (1 Pl SRR 5 5
FARBTIEAL (ICP-MS) W o FE ke = A2 b LAAE )
bRk GBWO07603 (GSV-2) #E47T i, A X i
TRZEL/INT 5%, FdmeE 98.7%, BAFEMES
3,
1.3.2 FHFR & & R B i 1 E S IR
Fei S0 T P MEAE G . BRI . FREURE
0.3 g, A 10 mL 0.2 mol/L HCI, i FIR%HEH
2.0 h, B.OEEEF® 2.5 mL, 1A 2 mL 0.2% /K
A FeClL AW, BRI, BAE.OERF L LW
W, H18.2 MQ-em KB F/KbyE 2 K, MIA 3 mL
1.5 mol/L NaOH &, Fe/rEils, #OoRFHE i
W, fnA 3 mL 0.5 mol/L HCl ¥, ¥ FeCl, i&
W, BG4 B R BT (ICP-MS) il 2 T
EWoa, BMENES 3R

MIFR & (g/kg)=4 M (mg/L)x(660/55.8)/4.2x
(25/1000x10/2.5)/FE T i ().
1.3.3 BEKBERAAERME IR T
T, BERER TR KA L BIES D IES
READ, ANFVEEAEE A 090 5 R AR 9 A 4k 43

BT (MRS, BAFEMES 3 ), ik
STELIRINTE

1) MERIFRBURES 1.000 g, BT 50 mL .05,
JIIA 15 mL 182 MQ-cm #4liK, EiR TR 30
min J& 5000 r/min 50> 10 min, HEH FiK, 55
PR G o B4, IR B KIS A B (%
RTCHURERIK BRI 8 5F) ;

2) B2 IR 1) (BRI DL IRIRE (9 7 0 FH i 43 40
10% 1 NaCl & UK = G de e,  FiEW b ny ey 3h s
BFE (FENERBIERRE 5 ;

3) K25 B 2) 1Bk i LA RIRE 9 ik FH o i 3 4L
0.2% 1 NaOH $2HUR R HE e, I 1 BE A ik
WARE (FEONIETER B D), FRIESTIEE N
AR (RENERMEAEAR . £WAEE
A S AR ik TR] 1.3.1 FheE S ARG
1.3.4 BEREFEY TG MHRAME  RAESE
Al (SHIME )02, mgfEek i, BAMEmEL 3
W, BAREAET .

B WHCH . FREX 0.75 gNaCl, 125 gKHCO,, 025¢g
B R ATk, IFES 2 250 mL,

MW ECH] . FREX 0.225 ¢ JEfE. 1.5 g lHER . 0225¢
NaHCO, ¥ T2likh, JFEAZE 250 mL,

B . MERIFREC 1.0 g BES AT 10 mL B
BETEOED, HBOEEns, T 37C HIR&MAET
BV, BMENEEN 2 h, S5 S AHHE 5 mL R
AW, 5000 r/min 2.0 10 min 5B EI5WGE 0.45 pm
KR, 4°C /A7, T B IHAIRES Al

Jri At . B BSOS, ] NaOH 47y
pH ZEHHEIIA 5 mL I, 4k82F 37°C EE &1
TEw, BV 4.0 h, J5HES 2$HEC 5 mL
IRAW, 5000 r/min 2.0 10 min J5 B F WS 0.45 pm
KR, 4°C /A, TR RE S =l

FHAE R /EF BE IR LU AR /R BE K BRI AL A R, A
PR /FEIEE IR LRSI, BRAAE DA RO s o A R EE R
BONTEIR % 2 (g/kg) BRUAH > F1E 660, Zn JEE/R &
FEET R (mg/kg) BRUL 65 3L 1000,

FESEE I A =FREE S L A 5 15

B () BrBesra =5 () WA & = H
() AR AR

BT E= (W) B BUER /BRI
N
14 BRSO

K SPSS AT I K e 5115 501, H Excel
AT FME 2], FH Origin (2021) #EA742,

7
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BRI, B b nT g R m R K B A i (P<
0.05), X M4 R OKBE & o8 22.82 mg/kg, Y4l
Zn 750518 2.55, 5.10, 10.20 kg/hm? i, BEAKEE &
OB LT 28.28 F131.38 1 42.86 mg/kg,
5 CK MitL, Znl., Zn2. Zn3 Fil Znd &b B 36 05 43
Wk 23.93% . 37.51%. 82.38% Fi1 87.81%; 432 Ik
i FH (it Zn 5.10 kg/hm?®) BORE K AE & 41.65
mg/kg, BRI — MR AL B 5 32.73%.

K2 BoR, BEA AL R OR A R S B
SO, OREKAEIR & VU DY 11.10~13.13 g/kg, {HAE
DK R/ JEE JR L I e M il P 2 388 i R R . CKOBY
BEK IR /BEEE IR FUAH N 48.49, Znl ., Zn2 KbFRREkK
TR /B IEE IR LU R AR .3, T Zn3 . Zn4 Kb PR 3%
FEAIC . FRWIE EEEAE 43 MU (Ui Zn 5.10 kg/hm?)
Y B AR A3 W Vit (i Zn 10.20 kg/hm?) 1] i
FHEEROKRPES 1, PR IR BB IR L
2.2 SEEYRUXIKIERERTEAREESHESE
A

P& 3 AN, AN [ R B M R R T K RERE DK
KSR, BB, MESEMESSES
i, CK 4UKRROKR KIS Fhind . Wins. &

50
a a
[ 1
~ 2 40 f '
on
>~ £ b
EXS ]
E5 30} ¢ T
g & d
Eag=t i
2 20
4 o
ﬁS
e o}
N
0

CK Znl Zn2 Zn3 Zn4
FENEALFE Zn treatment

1 RESFEVBRUALIEERED S
Fig.1 Zinc contents in brown rice under different zinc
fertilizer treatments

H: CK. Znl., Zn2 ZbFEN 1 RWEHREAEAL 0. 2.55, 5.10 kg/hm®,
Zn3. Znd R4y 2 IHEEEAT 5,10, 10.20 kg/hm®, A AR F/N
B E R 3R b B R 22 57 B35 (P<0.05),

Note: CK, Znl and Zn2 treatments are one foliar application of zinc
fertilizer at rate of 0, 2.55, and 5.10 kg/hm®, and Zn3 and Zn4 treatments
are two foliar application at total rate of 5.10 and 10.20 kg/hm®. Different
lowercase letters above the bars indicate significant difference among
treatments (P<0.05).

O MIREH 2
60 a Phytic acid content 60 £
3 e B R L A E
é 50 | Phytic acid/zinc molar ratio | 50 g
ébé ab ab b £
2540 b 140 3
iy = g
CE ) [0 2
p& hd
=3 z
;12 = 20} a a 120 ;'_f]
4 & ZT‘ a a I I Ej
20l — [T s
g 10 H—T I
0 1 1 1 1 0 \g
CK Znl Zn2 Zn3 Zn4 o

BERALEE Zn treatment

2 FEISFEYRULIERERIER & 8 KBRS/ SFEE/RLL
Fig. 2 Phytic acid content and the phytic acid/zinc molar
ratio of brown rice under different zinc fertilizer treatments

E: CK. Znl, Zn2 KbFEN | RBTHEAEAE 0, 2.55, 5.10 kg/hm’,
Zn3. Zn4 NEESN 2 WIHIHEAEAE 5.10. 10.20 kg/hm?. B HAR[E/N
RN b B R 22 5 B35 (P<0.05).

Note: CK, Znl and Zn2 treatments are one foliar application of zinc
fertilizer at rate of 0, 2.55, and 5.10 kg/hmz, and Zn3 and Zn4 treatments
are two foliar application at total rate of 5.10 and 10.20 kg/hmz. Different
lowercase letters in the figure indicate significant difference among
treatments (P<0.05).

AT RSN 9.96, 7.51, 2.66, 2.70 mg/kg.
5 CK AL, Znl 43 4 FOESHE S EHG AR L 2
WE K Zn2 A IR AR T RIS AR A B
i Zn3 PR TR IEASRES &, Znd 0FRAR
T BRKIE S BN Hofth = 28 A i

P4 32, CKREK KRS N B
A, ik 44%, HUCHEBEE, G 33%, &
BAMIEEERZBAR, &R 17%. BEE
ARG I, B oK A S LB P BEIR, Znl
Zn2. Znd WFRAKEEAERG AR 42% . 35% Fil
29%, Zn3 AbFULFEF] 34%, Zn3 Fl Znd AbF T 5
CK 2% W3 ; MihiEASE & L2 EH, Znl,
Zn2. Zn3. Zn4 LbFEO5R 34% . 42%. 43%. 45%,
Hrp zn4 T H CK 25 B3 ; WMASEMES
SEG AR RS, 5 CK KA W ZE
5o WM EE FZ AR TR OISR i
TR AR L.
2.3 PRI K P SEE AT 4 M Y20

MES i, FERARIE R, CK
KA K T BT B B B B R 14.66 mg/kg,
B M B o 19.52 mg/kg, Znl., Zn2 ZbFERG
BBy Zn BRI, 7R B BB i o)
K 24.15, 23.14 mg/kg, ¥R FET CK, Zn3 43
B B E b B B s i /o il o 28.74 10 30.62
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Fig. 3 Concentrations of zinc fractions in biofortified brown rice
TE: CK. Znl, Zn2 ZbFHH 1 RBOGEEEAL 0. 2.55. 5.10 kg/hm®, Zn3., Znd HEE4N 2 WBTHEAFAE 5.10, 10.20 kg/hm?, 4 FARFE/NG 743

PR A P 22 57 B 2 (P<0.05),

Note: CK, Znl and Zn2 treatments are one foliar application of zinc fertilizer at rate of 0, 2.55, and 5.10 kg/hmz, and Zn3 and Zn4 treatments are two

foliar application at total rate of 5.10 and 10.20 kg/hm’. Different lowercase letters above the bars indicate significant difference among treatments

(P<0.05).

mg/kg, B Zn2 ZLFS O W E R T 9.53 Al 7.48
mg/kg. Znd KbV R B RME, 43518 30.39
M132.55 mg/kg, H5 zZn3 B LR EES ., CK K
FEORE K R B AR P 0] 24598 85.53%, Znl., Znd AbHE
PRl 4515 CK A, Zn2. Zn3 W@ E AT
AT g

MBEREE B B B AL B B B s 1R i SRR )
TR SRR A B AR AR IR L A IR AT IR
BHIRFSCCR (£ 1) /A, BEOKFEEE W B
o KRR L B AR OC . BEKREEAE B
Bes b SRR S A G, SREROKIES
B HOAR S RORE G R OR AR W T 45 1 R R B
Sl BN, SAERRAPEE IR o B MG
2.4 IKEERERPEVRUENEIATAMENSE
&

K 3 FIEEE I7 5 T M O 9k R K A
LRI E SR i BT LU (B 6), KR Wpsiib s
B AR R/ BE R IR LUREAG , B OK B A WA e e

A K 5 9 B WO R R SR & | ORI
S RBESEARESE T RN A B CK W
20.13 mg/kg HE5E 2 Znd ALY 37.43 mg/kg, RILAT
A= WA E R K T RE A AR WOBOR) A9 B 4R
1, REREE T B AR T AR IR A o [R] B 3 R SR oK
PETEE BT BCRTE B Be R kR S, T g
0T N B0 IS ORI R T, 3 RPN R Ah
A5k,

3 e

I TR s A M BN A 2 B v M AT L B 5 i i
FAEARUNIMED s HEE G EWEE B, i
BAASPLRENS R mRER A S IR I
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Fig. 4 Proportion of Zn fractions in brown rice under
different Zn biofortification treatments

H: CK. Znl, Zn2 ZbFRJy 1 RWEEAEAL 0. 2.55, 5.10 kg/hm?,
Zn3, Znd JEE5y 2 WRTHIAFIE 5.10, 10.20 kg/hm®, HE EARIF/
BRI N Ab PH) 25 57 W 2 (P<0.05),

Note: CK, Znl and Zn2 treatments are one foliar application of zinc
fertilizer at rate of 0, 2.55, and 5.10 kg/hm’, and Zn3 and Zn4 treatments
are two foliar application at total rate of 5.10 and 10.20 kg/hm’. Different
lowercase letters above the bars indicate significant difference among
treatments (P<0.05).

o, EEEME HE AR (tEE 5.10 kg/hm?) &4
T, 48 2 AR FHA LT (Zn3) REOKEE S o 41.65
mg/kg, B—PEE AR (Zn2) $25 32.73%, Sk
JKREE | Boonchuay SECMIHF I 45 R — 8, FEMA
HfEERE SR AN 12.5 mg/de, AR E =
RS m i, S HEFEEH 200~300 g &
H, ik B H RS B PR, JOKRBES RN
£ 41.67~62.5 mg/kg WFE N, [RIFEIAT R FAR e
(CEMZ2EFiRE TR a 5 SRR mn ) oo
s R SRR I EE K T 45 mg/kg, AU

= FFEW N 25k Zn bioavailability
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= by s
Eol e it S
221 140 & 3,
2 =]
2 ;*2'5
A NG
w 10f 120 2%
¥ o . . : : 0 M
CK Znl Zn2 Zn3 Zn4

FENEALFE Zn treatment

5 FEEMRRNAERPEEHEUMERALE
REY ek
Fig. 5 Gastric and gastrointestinal dissolution of brown rice
Zn and the resulted bioavailability under different Zn
biofortification treatments

TE: CK. Znl. Zn2 AbFN | KBTHEAEAE 0. 2.55, 5.10 kg/hm’,
Zn3., Znd N4 2 KBTHEAEAE 5,10, 10.20 keg/hm®, FEH A /N
R FOR [ — T4 AL TR ALAL P E 25 5 3 (P<0.05).

Note: CK, Znl and Zn2 treatments are one foliar application of zinc
fertilizer at rate of 0, 2.55, and 5.10 kg/hmz, and Zn3 and Zn4 treatments
are two foliar application at total rate of 5.10 and 10.20 kg/hm”. Different
lowercase letters in the Fig. indicate significant difference among treatments

in the same digestion organ (P<0.05).

rh B R AL R R K R B i KBl 42.86 mg/kg,
KT 45 mg/kg, NG SE N 4k 2L R R Unfa] £ 2 b
KRS RET, RS (& 522 E R i
B E AR ) AR,

TR AE A Y)W 0 B AR 2, AR T
BB A7 D, (B AR MU 55 N T REE R 5 1
BB, SR TESRE RS, BT
AW, WREM B4 8 B i mlsc, aw ]
FE PR 5 BFA BE IR LL R BRI A A 2 o BT ABIESE

FR 1 REREERHEREMF AN STEIR S G L FERR/ S E/RELAUHE XM
Table 1 Correlation of Zn dissolution and bioavailability with Zn proportion of different forms and phytic acid to
Zn molar ratio in brown rice

BgE| JSEE (mg/kg) ARIRITEASEE & b Zn proportion of different forms FHIR/BE E
ftem ToalZn s HOZn WA SaltZn  WAA AlkaliZn A4 Complex-zn /A
Bt 0.507 -0.528" 0.414 0.155 0.132 -0.065
Gastric Zn dissolution
BIAE & 0.781* —0.647" 0.499 -0.022 0.420 -0.163
Gastrointestinal Zn dissolution
H AT 451 Bioavailability -0.579" 0.428 -0.508 0.195 0.091 0.673*

e PR BN A MR 20,0551 0.01 2K T

Note: PA—Phytic acid. * and ** indicate the correlation at 0.05 and 0.01 significant levels, respectively.
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Fig. 6 Analysis of multiple evaluation methods for zinc bioavailability in brown rice
H: CK. Znl, Zn2 AbBEH 1 RIBEHEEEE 0. 2.55. 5.10 kg/hm?®, Zn3. Znd F2E4% 2 RISEAEAE 510, 10.20 kg/hm?,
Note: CK, Zn1l and Zn2 treatments are one foliar application of zinc fertilizer at rate of 0, 2.55, and 5.10 kg/hmz, and Zn3 and Zn4 treatments are two

foliar application at total rate of 5.10 and 10.20 kg/hm?.
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