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1. 2007 World Production of Protein Meals, million metric tonnes.

source: USDA, 2007
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# 1. Selected Nutrient Levels of Protein Meals.

Ingredient Protein Fat Fiber DM Ca P av Na
Soybean meal 44 44 2.5 6.0 89 .32 .25 .02
Soybean ml, dehulled 48 1.3 3.1 89 .39 .25 .02
Rapeseed meal, 37 2.0 11.5 89 .70 .25 .04
solvent

Canola meal 38 3.7 11.1 91 .68 .25 .04
Cottonseed meal, 47 3.5 7.8 89 .25 .25 .05
solvent 60 3.0 1.5 90 .05 .10 .02
Corn gluten meal 60

Sunflower meal 34 34 1.5 23.0 90 .30 22 .03
Fishmeal 60 60 9.0 - 92 6.20 2.50 .98
Peanut meal, solvent 49 1.3 10.0 91 .20 .20 .03
Copra meal 21 21 1.50 15.5 91 .14 .18 .04
Palm kernel meal 17.5 1.80 18.0 88 .26 .18 .02
Sesame meal 45 45 3.00 7.2 90 2.2 .33 .02
Lupin meal 30 5.0 13.0 90 .22 .20 .04
Peas 24 2.0 6.0 90 17 .16 .01

Adapted from: RPAN Nutrition Guide, 1993

NRC, 1994

Novus Raw Material Compendium, 1994.
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Z 2. Anti-Nutritional Factors of Protein Meals

Ingredients Anti-nutritional factor

Soybean meal Protease inhibitors*, allergens*, oligosaccharides,
phytin, lipoxygenase*, lectins*, saponin

Rapeseed meal Erucic acid, glucosinolates, sinapine, tannins, pectins,
oligosaccharides

Canola meal Glucosinolates, sinapine, pectins, oligosaccharides
Cottonseed meal Gossypol, cyclopropenoid fatty acids, tannins
Corn gluten meal Mycotoxins (high xanthophyll)

Sunflower meal Chlorogenic acid, fiber

Fish meal Oxidized fat, high minerals, biogenic amines
Peanut meal Mycotoxins, tannins, oligosaccharides, protease

inhibitors*, lectins

Copra meal Fiber, mannans

Palm Kernel meal Fiber and sharp shells, galactomannans

Sesame meal Phytate, oxalate

Lupin meal Quinolizidine alkaloids, pectins, oligosaccharides,

high manganese, saponin

Peas Protease inhibitors, tannins, lipoxygenase

* destroyed during proper heat processing
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# 3. Total Content of Selected Amino Acids of Protein Meals

Lys Met Cys Arg Trp Thr
Soybean meal 44 2.70 .63 .70 3.43 .63 1.70
Soybean ml, dehulled 3.07 .68 .69 3.66 .66 1.94
Rapeseed meal, solvent 2.03 .75 .89 2.13 43 1.53
Canola meal 2.06 .78 .99 2.38 42 1.63
Cottonseed meal, 1.70 .76 1.05 4.83 .62 1.66
solvent 1.07 1.51 1.07 2.00 .31 2.13
Corn gluten meal 60
Sunflower meal 34 1.18 72 .55 2.68 .45 1.21
Fishmeal 60 4.49 1.51 .54 3.47 .62 2.42
Peanut meal, solvent 1.70 .50 .62 5.68 .50 1.28
Copra meal 21 .73 41 .34 2.79 .15 .68
Palm kernel meal 12 .30 .37 2.61 17 .56
Sesame meal 45 1.10 1.27 1.01 5.34 .61 1.53
Lupin meal 1.47 0.21 .61 3.00 22 1.13
Peas 1.67 0.22 .34 2.23 .20 .83

Adapted from: RPAN Nutrition Guide, 1993
NRC, 1994

Novus Raw Material Compendium, 1994.



7 4. Digestibility Coefficients of Selected Amino Acids in Protein Meals.

Lysine Methionine Cystine Arginine Threonine
Ingredient Poultry  Swine Poultry Swine Poultry Swine Poultry Swine Poultry Swine
Soybean meal 44 90 85 91 86 82 76 87 90 87 78
Soybean ml, dehulled 92 86 94 87 92 77 92 90 92 77
Rapeseed meal, solvent 80 73 89 84 75 75 91 82 78 69
Canola meal 73 71 90 86 71 75 90 80 76 67
Cottonseed meal, solvent 67 82 73 84 73 73 87 88 71 78
Corn gluten meal 60 88 73 97 90 86 88 96 85 92 80
Sunflower meal 34 84 76 93 87 78 74 93 91 85 75
Fishmeal 60 88 91 92 91 73 78 92 91 89 88
Peanut meal, solvent 83 82 88 84 78 78 84 95 82 77
Copra meal 21 58 50 83 80 48 54 85 84 58 52
Sesame meal 45 88 72 94 88 82 83 92 94 87 71
Lupin meal 92 66 86 54 88 70 96 88 91 69
Peas 87 82 89 77 78 62 89 86 88 71

Poultry: True digestibility estimates
Swine: Apparent ileal digestibility estimates.

Source: NRC, 1994
RPAN - Nutrition Guide, 1989



3% 5. Variation in Nutrient Levels of Soybean Meal, Fish Meal, Rapeseed Meal and Canola Meal.

Ingredients % Protein Mois Fat Fiber Ash Lys Arg Met Cys Trp Thr
SBM w/hulls Avg 44.0 11.7 2.5 5.2 6.0 2.64 3.28 .60 .67 61 1.66
(22 samples) CcVv 2.1 6.4 73.5 10.7 11.3 10.9 4.4 10.1 11.0 6.9 10.3
SBM dehulled Avg 48.4 11.0 1.3 2.9 6.7 3.20 3.70 .70 .73 .69 1.96
(15 samples) CVv 2.1 14.4 28.6 15.9 7.9 5.1 4.2 3.5 3.6 4.6 4.7
Fishmeal Avg 60.2 8.8 8.9 .8 20.2 4.04 3.67 1.61 .81 .59 2.41
(37 samples) CcVv 2.7 21.4 29.4 88.7 13.4 17.9 9.5 18.0 51.6 21.1 9.7
Rapeseed ml, China Avg 37.4 10.1 2.3 10.7 9.1 1.69 2.09 .73 1.01 44 1.48
(5 samples) Ccv 3.7 5.0 31.9 20.1 25.9 14.0 7.2 8.2 5.9 4.5 4.1
Rapeseed ml, India Avg 38.0 9.1 0.72 8.4 8.1 1.99 2.53 .69 1.05 1.05 1.5
(7 samples) CcVv 1.3 6.6 18.1 7.4 3.7 4.0 3.2 1.4 2.9 1.9 2.0
Canola Avg 36.3 9.4 3.7 10.7 6.7 2.14 2.31 75 .94 .48 1.56
(28 samples) CcVv 3.1 17.6 26.9 5.8 3.5 3.2 3.4 4.1 6.2 9.7 2.6

Assays conducted by Novus International
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3% 6. Suggested Energy Levels of Protein Meals for Monogastrics.

Poultry ME Swine ME Swine DE

(kcal/kg) (kcal/kg) (kcal/kg)

Soybean meal 44 2325 3025 3410
Soybean ml, dehulled 2525 3250 3580
Rapeseed meal, solvent 1790 2710 2940
Canola meal 2000 3025 3285
Cottonseed meal, solvent 1570 2810 3090
Corn gluten meal 60 3500 4040 4500
Sunflower meal 34 1300 1810 2060
Fishmeal 60 3040 3560 3990
Peanut meal, solvent 2180 3200 3550
Copra meal 21 1280 2700 2820
Palm kernel meal 1340 2620 2720
Sesame meal 45 1930 2770 3090
Lupin meal 2500 3350 3620
Peas 2650 3420 3600

Adapted from: RPAN Nutrition Guide, 1993

Novus Raw Material Compendium, 1994
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% 7. Suggested Use Restrictions for Protein Meals in Poultry and Swine Diets.

Ingredients

Suggested maximum Comments

limitation (%)

Soybean meal

Rapeseed meal

Canola

Cottonseed meal

Corn gluten meal

Sunflower meal

Fish meal

Peanut meal

Copra meal

Palm Kernel meal

Sesame meal

Lupin meal

Peas

no limitation Limit to 20% in creep piglet feeds unless supplemented
with protease enzyme.

2-4% Depends on glucosinolate level. Swine are more
sensitive than poultry.

9-12% Depends on glucosinolate level and sulfur content of
feed.
2-6% May result in egg discoloration. Depends on gossypol

level and fat content.

10 % Self limiting by price; lysine level and desired
pigmentation. Possible mycotoxin contamination.
Feces may turn yellow.

10-15 % Energy limiting. Broilers are more sensitive than
young pigs.
2-10% High variability in nutrient content, high minerals. May

be oxidized and contain biogenic amines.

5-10% Avoid if contaminated with mold, mycotoxins or rancid
fat.
5-15 % Growing/finishing swine are more tolerant than broilers.

Deficient in lysine and threonine.

1-10% Interferes with pellet quality, unpalatable. Poor amino
acid digestibility. High NSP and residual shells.

5-10% May cause soft fat in swine carcasses. Contains
phytates and oxalates. Protein may be heat damaged.
Unpalatable.

4-20% Depends on alkaloid content and hulls content. Swine

tolerant more tolerant than broilers.

10 - 20% Feed must contain adequate methionine and available
lysine. Swine more tolerant than poultry. May contain
protease inhibitors and lectins.




XEHMBLON ) —TH

EAEEFEEEE O b, R OAEERIIKTHICH T2/ TH 5, Oilworld
(2002) DOHEFEIZHS 2002 F DR CORAEFERIT205EH LI F o Thd, ERAEFE
FIXHE, 1R, RA4Y BFFBLOHARATH D,

PE, A FROCIC—H0a —m vy NEORFMITITEH LIV T Vay ) LA b,
TNV VR LN DM OREBRFR 3G N5, 1970 FFRPHIC - & THE X
NWHETIZ, Zvay /LA b (30 u MK BRXOZ vy Ui 2% AKmM) OEH
LAV E b TRV, RER CENTZ Z O ldouble zero  filx, # /—F L LTaHLHN
TWd, B/ —=FFELELLS2OHD KE, I—w v "XBIOA—A N7 U T THHK
BanTnsg,

SFE (rapeseed) HINEWBEEZ L TWEIDIZX L, H/ —T7HIZXIVEAKEHFEOT
W5, EO L O Brassica campestris HR TH 2 D Zxf L, OEWH O B. napus
METHD, I/ —THMBIOERMM TS vay ) LA NaABEE2ESITRT,

# 8. Glucosinolate Content of Canola and Rapeseed Meal.

Source Level umol/g
Canola (Canola Council) 11
Canola (Bell and Keith) 21 (7-30)
Brassica napus 72
Brassica campestris 53
Indian rapeseed meal 99 - 144

Signs of glucosinolate intoxication:
Leg problems hemorrhagic livers in hens, poor
performance, fishy smell in eggs and meat
(esp. in brown egg layers).

No effect level: 1 to 5 umol/g in finished feed.
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2. Formation of Biogenic Amines

CIZOOH

HC = Cc — CH- CH —NH, Difficult to measure
I | .
HN N Histiine  ° Increase stomach acid

N . .
l Decrease immunity

C
H
HE = C = CH," CH,~NH, +  NH, -~ (CH,)- CH - cooH

NH
HN N . . 2
/ Histamine
e’ l
H

Lysine

HE: = C =CH,” CH,~ NH- (CH,),~ CH - COOH
|
NH
HN N . . 2
\C// Gizzerosine
H
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LD, THIZKOEBHENMET, AR, =XV X B3R TS 2720, HiEE
HIOMEITELIIETT 5,

RKEHITHRT, BIEAEMTIEIA T A=, VPUBIONI T 77 o ndbinl,
TI VAT UARE N, EHIC, ThoDT7 I VBORIELIKW (£4) . Lizno
T, BAEEMEZERT 2561203, SEHICHEST I/ BE2RNTL20ERH D,

2L D= AR RS, BEAEZ N T oA reed—LTuaTsT7—¥ Sk
CX—2GHT D, TUVODOREBRERF20MRT 57200 AP LETH DL, %
EAEMCTHEE D2 20Oy E LTI, HE Toh D Aspergillus flavus (& TEA D IL
FERT, WP R X O ICERET D) PEAT LT 7T FXT U RETFond, TER
TeLOR, EtHRERBLONT oA T —0IZIT 7T FF T CH L TEDLO THIKTH 5,
TO=A 3 XN, BlEB I OWHOHMEFEE L, REEERTSES, T
T hXT U BLULNAM250 ppb L EIZAR D E I NLDORENRBDOOND, & b OREEE~
DT 7T bFVrOEBLELMOND LRV, BE, £< oE CFEHFEE X O
B OFRBEENFESINTND, —pflE LT, KIE FDA 23R 7= il B o I [ FE 2
LIZB T DFFARE&IT 100 ppb TH D, v~ 2 X UEROLERH D720, —KIC
HFEE AL E L CoBBAEMOEATHREI N, BmEo%EEHmThILE, 7
HAT—THERK6%, LAV —TCTHRKI%OHMTHEML TH BT,

a7

277, RATLELRGBE TSt Zaal vy VYoOENLIESR D, ERE
FEEFZ7 4 VA FRTTTHY, ZNHOET 2002 O AR AEER 1.8 57
N DKI2B3FAEFEL TS, 27T MBI, HED 30~40% D 2 2 » Yl A H
No, ZoOkE (BBRLEEEY) Z2HRCLTaIMBMELNS, Il THEORTZ2
TIREOKRBMBEERIIN 8% TH D, MHOEWTFEIZIGL T, ZOKREND I HIT
B IC L > TS T Z bbb, a7 IHOMBEARE LT, WHEEEOEN
RENWZ &, DB DER D CICEHE OB UADOKR I 74 REL < Eie
ZERETFLEND,

FBEIND I T ITHMOEEMIEE BIZEY 9~16% ThH D, LrLianb, INROFER
B E R EE TN TR 7 M TORBEMIES &1X 20%L0 b, withH Lz
a7 THOMEERITZ 2% U T Th L, BEMEGZEOEGV T I7MIT. KBLXUOEED
BERTRALX—HERD, aat vy F A NOERESITTHEATELE (C12:0 23
50%. C14:0 28 15%) THH ., TN DHIFERFICHILIh, =X ALXF—FELEH W,

a7 T DN AR TGN L IFBRE S HERGS. I X 515580380
T5, a7 T~ A 2 X UEAOBBHREM TH D, Flo. KN  BFEGEE R

14



W EFRBMIENIE LT <, a X ITHoEgERERbR b, 27 7 HITMHES &)
Lo, FEAEE~OFERITHIBTRETHD, WiEFICZ<EGERIFRY ~— (=
) REEERMES D ZRECPKTIILIEILIETRAEFEET D,

A7 IMOEAES®EIT19~23% TH Y, REMIZEANTIE 2 MKy, EAEO M
Bix, 7 7BAT U ABLIOHEIEL BIZEY (£4) . IMTHORERETEDH L,
T BEARIIIDIKTT2EE20ND, a7 I7MOT I 7 BAEKRIT., thoEAE
FEHEEE IR L TEH o TWND, VP ATFH=v ALF=r, EATF VLo
FHERULEAT I JBIIAELTWANR, TAXF= 38T ThHD, BRE2T7TLVE=00%
VO UORRAEEER TS L720, a7 I7ME2< 522, BRBIOEBFOREICERY
ERbLLEEZOND, LER-T, a7 I7MEEZLBIL. VY rEZiRMLTEDORE
DEMN, TAX=VICEAHELZRB T2 LENEREELEEXOND, MmEO 2T T
DG, FEMERTOEHEITEE 3~4%ThH D,

MY ¥

MY EsEgomYy v ERETHY, EREERIL—YT AV XU T T
ATV TEBIRNZATHD, 2002 FOMIBRAEERIIHEISEH T N TH D,

WY AXBVRICE DL TR Y, MEOMMEANC TR LMY &, BRI TERIND,
MY P HOMBEIZZmROBREOREBICRESEEIND, —RWNITIZHEBIESITVWSENTE
V. ZOBEOMY U HMPOKRBIMESEITN 6% Th D, WEMHZ1T > 7256 O I
JEG®EIZ1~2% Thod, MYTUHMOEHEZ&EIZ16~18%TH Y, T XTOMEFMF
Tho bt bW, BEMMEDORENA T+ THDLE, BEAEGEIZ13% E THA L, ##
HES BT 20% L E 72D, MG ENE WD, FHICES BTy Hoo 3L
F—EFEIIEV, WY HP oD Lo FixghET ¥ —Y = Mi#ETHY . H T 7
f~yvF >y (B-(1,4)-D-~rF i) 2m L)L TE&AT 5 (Daud and Jarvis, 1992) .
AR ICEREZIRMT D 2L THYUHOREBMOLENAETH D,

WALEHILa 7 IMERRRICY Vv, AF A= BLRRNI TR 77 B ARARLTE
D, MYTHOT I JBEMKIE. T BT UABIOHAEERE LITEY, FEICET
VTV EATFA = OEAET, RKEHDO 90%IZX L, 59% & S TWd (F4) .
O MET 2 ) BOMIER L FEEICEY, 73 BELERORS T, RAEHESE~D
BRABEOMER O I RE ComRICER T 5,

WMAEE EN L, TV MBIEERPMENZ LN, MY THAKBEL TWDDIEK
BEBWRGEEREEZz bND, BEAESEMES . MHESENZ . =X F— ARV
D, FEMAEEE LTCOMY UMOMERITHIRTXELE2OND, MY UMPOBDIR
ANE, FEOBECEEDORKIZRD EDOREND 5,

=<

T, TVT TEL AEINTWDE~A, T —RMEFEA1EYM TH H, 2002 4 0 7R
WAEFEEIIHE 093 5 H b, ERAFEEIZA VR, FE, A—=F 2, EALvBIUA
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¥ aThbd, MMEDOIVHORBRDIIRKEMCILET 21T EEN D, mfE, P
DREBIOMTIECL>TERNH D, I~ TIHENEED 15~29% % HH 5, Fridsk
WEZIZFEETREIND, IvONHELEZ OHREGFEETITOND, KERETD
T LI R M RITA 50% A L, IMOBEAES &L EER D CITHE L EN W
FT 5, MR E LT DICEROVWEEERICENRDIZERNHDLIN, ZhICLVE
BRI CIERBHR CRHMEMET T2, EHESTEIIMEICIVENLHY 41~58%
Thod, HIMEZAWESGOIHMOBEAES EIXTY 40%. BHE=EIX 5% ThH D,
BRI 21T > 723560 I~ MO E A E & 1% 42~45% ., IBIG EIL 3% R TH 5,
TRAXF—EFEIIREAELY HEV, Ky (10~12%) BEWTHEEXL LD,

IvHEATF A=, VAFUBLO NI TNy R BEEBICEDLN, VP UVBID
ALFA=vFEbO TRy, IO T I BRI, oBEHN (BICKER) o
EAEMAERNE L TAATH S, RRICBWT, KEM,/I~Httx2:1&352L7T
BORENEELLLLBRESN TS, ITOEAEDOK 80% N HEILARETH D, M
TEAEIBOEPICERBMNASNIET IV BOFARIELIIKTFTS, BETE~
EMLTHEATFUNBEIN, GMT7 I BAREERD,

I2EFEmLLO Y 2 U (35 mg/100g) BXORT7 4+ F Uk 5%) 256875, =
NHORFMERTIIRIVICHERTRITEY, Yarvle 7 0 FUBRIEI 27 014%
WEHET D0, BT TA, Vo, =7 %A, BB IOSORMPRBETT 5,
EHIE, VaUvBRIIBREREZERLL, TOWHRIZL o TEHFEEZKTFIES, BELIZE
STV a2UBITRESNDIN, 74 FUVBITIFEAEEL LY, 70 F U BRITIEER Z
A X =P e RO AMEROENEL I 7 44— 2GA T 2FMTNAEZOHENIZE T
SEIND, BT I VBB LOLAERNBEEY 2 B I~ XK ERER & L TR fE
AanTnd, VPV EEMELS, VP roEEMEnE=D, Gk ¥ O %
Thod, BEMEAWDZ LICXY, BtEoMETMET2EEx6N05,

—E U

N—EUVEECA—ARNT I T BFHXRLICIT =1y NORLWHLE TGS
T2, RBEBLIOREBHERTFOFREICEIREREN DD, T A RO
~NOEREA ATV THEBTORBEMMILRIZLY, BETIEIT VT THAFARRE R
S TW5H,

WL ODPDOEMERH- SN, V- UMITHEMREEREAERCTH Y . SR
ELTOFABARTHD, L—EMIE, X7V T Aliads REEPEV (0.03%
Ri) FFPLAEETRETHD, ZNHDOT I aA NIFMEIEREZFEE L, EFHRIC K
DA IR T SE 5, MflICkV T e S FERICEENDD, HA—E 1T v h
A RBRDRVR, HHROZWRFEE ORMENILZ VTV, EEAEO R ORAICE S
TRAF—ERTZ oI, V=M% OREF NSO AEET D, v 13k
Wit 22 L, mENeHEEL AT 2% (Van Kempen and Jansmen, 1994) Z &b,
~ A E%L Ete (6900 ppm) MFEICOWTIE, HEMLETH D, V—E T E,
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mLL (T~12%) Ta-HI77 P FbEHALTWD, BRICa-HT77 Py F—ENR
FIELRnE, AV IV oI 4 RIF/ABTHIbIT, EMTHRET S, ZAL0HREMN
ZEOMEZMH T H0ENCEL TXRR L MANHRE I TS (Brenes, Trevino,
Centeno and Yuste, 1989) , W —E L DERRNI Y > BT A NiL, D-HF7 27 h—A L-
TI7E)—A, L-TL ) —ABIXOHIZ 7Y 0 BrbRDB-1-4T7 752 Thd
(Van Kempen and Jansmen, 1994) , L — VU EFDEHBLUSNORY v 54 RDE
BHFRITH3T%. FZONSPEAEITHNS0%THDH, Zib DKM wet sticky dropping
X wet litter DRR L RDGERH D,

A —2 FF U TEDL—E L (Lupinus angustofolis) DR =R F—1T, FET
FREMED RV, A, v»—EUoMTOEAESAER (30%) b REMEVIEN,
N—ECOEABICIRY) Ve AF A =300 0NR, AvF=F8ETH DL, L—E
YOT I BHEHAERITIKEID BEETEY (R 4)

HRINDMEH V- MEaRIE, T uA 7 — A e T 4% K, 7u A 7 —
HEREER T 6% KRN, 747 —HEHEEBIONLA v —HER T 7% R TH D,

v Ry

WLWHIG CHEE SN Y= FUuBfEtHE LTERShL ZER®H D, = F
TIXHEMA L LTINS Z Eide, BE. EfEoFEERicEnb, A RyH
DRIV T oA EX—LULERKEDOR 1/10 THH 72D, =2 Ko T
PATONT, ZOZENMEERLZZENDDL, = FNyid&g =8, 7T 7BHELEE
WETAMORY 7= ) —A b EHTH, TV R7IRERLRIALOY R A HF—E L EH
4% (Savage, 1989) .

TURTFDAF A= FEDLOTORNDE, TXAXF—BIIRBLOFEFEHE LT
RigE v, REMENTFOMENS L0, PO FYEAFE T 10~20% I
Rehd, = FUEEHT 25613, &KEEEONL Yy MEBRBEF LEZOND,

6 B

f G = 2 P ORI OO, KD L EAEEBEREAEHSA TS, Zh
FTWCRLELEBY, BAEFEBEEOBESOFHICE W TIX, 2R oLk I/
BRI TIEARATSTHDL, LTFDORA L MIE-> T, LV RHIARFAMEENLETH
50

1. PEM &N Tk

REBEHEROMEOIIOL DX IIREMLY b REXWD, ZOREME N TIEEZ M-S
THELSZENEETH D, HERREBEMOLOEZMER L, RRICEFEEOT A Y v Mo
WTHH-THEL LD, BWOREEEL S 2 a A NN EEBT LKA T
H 5,
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2. T AR T AL MLER TR
INHOEMEL, EAERHLIWVET XV BAIHROREI W TEETHS, =
NWICETAIEBRITRZD VN, BEOMANOHETHIZEbAEEEZ LN D,

3. REMMFENF

JFRtOEM E MERFEShZRVWE, ZOFMEIRETHL, SoEMTHMTHY |
ST TE DM b7, B OBZE, MILEOWRR 2 b OISR R ORI X
ST, FERMICIIREMERNFORBIID R R0 EEZLND,

4. FEEEW ~ O EBHE R O 5

I, EEEGAEEZ S0, FRESERORBRICENTLELERE L ST
WORA L N THD, KA, BRASDWIEIIOICB ., &, BB XOREKPER DL, 2
NoOHGEIEL BB ECNIE, TOMMOFEMETELRTT 5, 2. RKED
OFEIZEL, ROOLNDILONEICI - TEREARDZ LV HLABHICELI RETH D,
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